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AMERICAN  PATENTS. 

LISrr  OT  AMKRICAM  PATEMTS  WHICH  ISSUED  IN  OCTOBER,  1830. 

ffiih  Bemarks  and  ExempRficoAons^  by  the  Editor. 
[Concluded  from  page  376  of  vol.  vi.] 
44.  For  an  improved  Smut  Machinej  for  hulling,  smutting, 
and  cJftaning  grain ;  Jeremiah  G)se,  Sodus,  Wayne  county,  New 
York,  October  1. 

Tb^  grain  to  be  cleaned  by  this  machine  is,  in  the  first  iastaaoe, 
nuu&e  to  fail  from  the  shoe  of  the  hopper  into  a  riddle,  and  thence 
into  a  smut  wheel,  which  is  a  wheel  of  fifteen  inches  in  diameter, 
and  three  inches  deep;  this  wheel  has  an  eye  of  six  inches  diameter, 
made  like  that  of  a  mill  stone.  The  smut  wheel  is  furnished  on  the 
under  side  with  a  sheet  iron  grater,  or  with  points  of  iron,  and  runs 
vpoa  a  circular  bed  of  sheet  iron  of  the  same  diameter,  and  perforat- 
ed with  small  holes.  The  grain  passes  between  the  scouring  wheel 
and  bed,  and  runs  ever  eight  small  screens  within  the  curb  inclosing 
the  whee/;  thence  it  falls  by  a  small  opening  through  an  air  channel, 
into  the  eye  of  the  stone.  In  its  passage  it  ia^actcd  upon  by  an  air 
wheel,  or  fan,  to  which  the  requisite  motion  is  to  be  given,  as  well  as 
M  the  snut,  or  scouring  wheel. 

There  is  no  claim  to  any  part  of  the  machine.      ' 

45,  For  an  improvement  in  the  Making  of  Pepper  and  Ink 
Tbps;  WIHiam  Markland,  City  of  New  York,  October  1. 
This  patent  is  taken  for  raising  the  tops  of  ink  stands,  or  pcppcr 
Vot.  VII.— -No.  1.— January,  1 831.  I 
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boies,  out  of  one  piece  of  metal,  instead  of  by  soldering,  or  grooving 
two  pieces  together.  The  raising  is  to  be  effected  in  any  of  the 
presses  commonly  used  for  such  purposes,  and  we  are  informed  that 
the  tops  may  be  ornamented,  by  means  of  beading  rollers,  which 
beading  rollecs  consist  of  a  male  and  female  roller,  between  which 
the  raised  tops  may  be  placed,  and  the  bead,  or  other  ornament 
raised  upon  them. 

The  claim  is  to  ^<  the  makingor  manufacturing  of  pepper  and  ink 
topsy  from  one  entire  piece," 

It  is  possible  that  the  making  of  pepper  and  ink  tops  in  this  way, 
may  not  have  been  practiced,  but  tops  for  canes,  ana  many  similar 
articles,  have  been  so  made.  There  is  nothing  new  in  giving  to 
metal  the  form  proposed,  by  the  means  pointed  out  in  the  specifica- 
tion, nor  is  it  pretended  that  such  is  the  case;  the  patent,  therefore, 
must  rest  upon  the  ezolusive  upplication  of  the  raised  metal,  to  pep- 
per and  ink  tops. 


46.  For  a  Crashing  Machine;  William  Ottinger,  White- 
marsh,  Montgomery  county,  Pennsylvania,  October  1. 

We  think  it  unnecessary  to  describe  this  machine,  as  it  wears  the 
uniform  of  the  regiment  to  which  it  belongs,  and  if  there  is  any  dif- 
ference in  its  accoutrements,  these  are  not  specified  in  its  commis- 
sion. The  whole  machine,  with  its  cylinder,  beaters,  and  hollow 
segment,  is  described,  but  no  claim  made. 


47.  For  an  improvement  in  the  Construction  of  Hair  Mat- 
tresses; William  F.  Phyfe,  CSty  of  Nev«r  York,  October  1. 

These  mattresses  are  to  be  stuffed  with  three  or  more  distinct 
layers  of  hair,  between  which  canvass  extends  from  side  to  side,  and 
is  secured  to  the  ticking  which  forms  the  borders  of  the  mattress. 
The  speeification  contains  directions  for  stuffing  the  mattresses  be- 
tween the  different  cloths,  and  the  manner  of  tying  the  strings  which 
are  to  retain  the  stuffing  in  its  proper  place. 


48.  For  a  Rotary  Steam  Engine;  Thomas  Powell,  Baltimore, 
Maryland,  October  1. 

Instead  of  being  for  a  rotary  engine,  as  stated  in  the  petition  and 
specification,  the  patent  is  taken  for  dispensing  with  the  crank  in 
the  ordinary  reciprocating  engine.  The  mode  m  which  this  is  pro- 
posed to  \m  done,  is  altogether  without  the  recommendation  of  novel- 
ty. *  A  rack  upon  the  piston  rod,  is  to  work  into  cog  wheels  fur- 
nished with  ratchets,*in  a  way  familiar  to  every  one  acquainted  with 
the  history  of  the  abortive  attempts  which  have  been  made  to  iii- 
prove  the  steam  engine. 

The  patentee  informs  us  that  ^*  this  engine  promises  to  supersede 
all  others,  for  simplicity  of  construction;  for  power  obtained  by  a 
full  action  of  the  steam  on  the  extreme  periphery  of  th#  wheel;  for 
power  saved  by  reducing  the  friction,  caused  by  the  machinery  ne- 
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eg  Miry  to  keep  ap  the  action  of  the  crank;  for  gaming  the  loss  of 
fower  in  the  crank  approaching  to,  and  receding  from,  the  dead 
points;  and  for  doing  awaja  large  body  of  machinery,  thereby  stm- 
ptifying  the  machine,  and  ereatly  reducing  the  expense." 

xft  are  of  opinion  that  this  promisins  machine  will  not  falsify  the 
old  adsge^  that  ''quick  promisersare  slow  performers."  The  same 
kiod  ^f  machinery  has  made  precisely  the  same  promises  to  a  large 
mmber  of  previous  projectors,  and  has  never  yet  redeemed  its  word. 
ITe,  who  know  this,  have  no  confidence  in  it  on  the  present  occasion. 


49.  For  a  niachine  lor  Drilling  Socks  for  Blasting;  John 
W.  Po6t,  Washington  Giti,  October  1. 

This  machine  consists  of  the  drill  ordinarily  used  for  the  purpose 
of  drilling  rocks,  hot  it  is  to  be  Supported  by  a  frame,  standing  upon 
four  legs.  It  is  to  slide  up  and  down  through  holes  in  the  cross  bars 
of  this  frane.  The  drill  is  attached  to  a  double  bow  spring,  at  its 
apper  part,  and  is  to  be  loaded  with  a  weight,  should  its  own  weight 
ha  too  raiaU.  The  drill  is  to  be  forced  down  by  the  hand  in  the 
vsaal  way,  and  raised  by  the  elasticity  of  the  spring.  The  claim  of 
the  patentee  is  to  *«the  use  of  the  spring,  constructed  as  above  de- 
sendee/,  snd  the  form  of  the  rod,  and  its  connexion  with  the  springi 
or  wliatever  may  prove  to  be  original  or  novel,  in  the  above  descrip- 

liOB.'* 

It  is  no  nncommon  error  on  the  part  of  patentees,  to  suppose  that 
after  they  have  clatmed  certain  specific  things,  they  have  a  contin- 
gent remainder  in  certain  others  which  may  hereafter  prove  to  be 
pew:  bat  who  is  to  find  out  the  novelty,  if  the  inventor  cannot?  It 
ia  his  Imsiness  to  inscribe  note  me  tangere  on  the  part  which  he  pa- 
tents, and  if  he  cannot  tell  where  to  place  the  label,  he  may  rest 
assured  that  others  have  no  interest  in  making  the  discovery. 


50.  For  a  Machine  for  Cutting  Straw;  Titus  Preston,  Wal- 
liuford.  New  Haven  county,  Connecticut,  October  1. 

The  description  of  this  machine  is  of  considerable  length,  enter- 
ing into  a  minute  description  of  all  its  parts,  both  new  and  old.  Its 
general  structure  is  similar  to  many  long  known  straw  cutters.  The 
specification  ends  as  follows. 

"^1  do  not,  however,  claim  the  whole  machine  herein  described, 
as  nay  invention.  But  I  do  claim  as  my  invention  and  improvement, 
"    /e«"'  ■'  


the  MediDg  box,  and  its  appendages,  particnlariy  the  rack  and  screw 
wheel,  MS  above  described.  The  gate  with  its  several  appendages, 
and  the  modo  herein  described  for  fastening  the  plank  upon  the  shaft  j 
and  the  screws  to  regulate  the  knife.  And  for  these,  jointly  and 
seveially,  I  claim  an  exclusive  right." 

The  cotter  is  a  curved  revolving  knife,  fastened  to  a  planjc  by 
means  of  screws,  with  check  screws  to  set  it  at  the  proper  distance 
from  tht  plank.  The  mode  of  doing  this,  it  will  be  seen,  is  claimed; 
this  mode,  however,  is  well  known  to  every  machinist.  The  straw 
is  drawn  fonmrd  by  an  endless  screw  cut  upon  the  back  end  of  the 


Digitized  by 


Google 


6         American  PaterUs  for  Ociober,  teiih  Bemarks. 

^  What  I  claim  as  new,  and  as  my  own  invention,  is^^ 

<<  First,  the  application  of  the  finger  lever  directly  to  the  foot  of 
the  connecting  rod,  dispensing  with  thejack,  springs,  and  all  inter- 
mediate gearing.  By  tnis  more  immediate  operation  of  the  finger 
lever  on  the  hammer,  no  time  is  lost  between  tne  touch  and  the  blowf 
the  action  is  more  controllable  by  the  finger;  the  blow  is  quicker 
and  more  powerful;  the  hammer  can  never  block;  it  relieves  less 
from  the  string;  and  requires  much  less  depth  of  touch.  The  sim- 
plicity of  its  construction  renders  the  work  much  cheaper,  and  less 
liable  to  get  out  of  order  than  any  known  action." 

<*From  this  perfection  of  the  action  I  have  been  able  to  render' 
the  span  of  the  natural  action  to  six  and  a  half  inches,  and  the  others 
in  proportion,  without  in  any  degree  interfering  with  a  clear  and 
rapid  execution.   Or  the  common  span  of  the  octave  may  be  retained." 

<*  Second,  the  placing  the  dampers  below  the  hammer  rail,  bv 
which  position  the  dampers  fall  on  the  brass  strings  nearer  the  mid- 
dle of  them,  and  thus  more  instantaneously  and  effectually  stop 
their  vibration,  and  may  be  raised  by  the  simpler  and  cheaper  modes 
herein  before  specified." 


67.  For  Manufacturing  Hat  Bodies  by  Machinery;  Henry 
Tenny,  Hattsburgh,  Clinton  county,  New  York,  October  1. 

This  is  another  variation  of  the  machines  for  forming  hat  bodies 
from  a  fleece  taken  directly  from  the  carding  machine.  The  wool 
is  received,  as  in  others,  on  a  revolving  apron,  passed  round  rollers^ 
The  principal  difference  between  it  and  some  others,  is,  that  the  re- 
volving apron  passes  over  a  roller  which  is  large  at  each  end,  and 
small  in  the  middle,  just  the  reverse  of  the  double  conical  formers 
upon  which  the  wool  is  to  be  eventually  rolled.  The  apron  is  made 
sufficiently  loose  to  swag,  so  as  to  pass^nto  the  hollow  of  the  con- 
cave roller.  Behind  this  roller  the  double  conical  former  is  laid 
upon  the  apron,  and  as  this  moves  round  the  hat  former  receives  a 
wabbling  motion,  crossing  the  wool  in  the  way  required. 

We  are  told  that  this  is  an  improvement,  but  in  what  part  of  the 
arrangements  the  improvement  consists,  no  information  is  given. 
Many  parts  of  the  machinery  resemble  others  used  for  the  same 
purpose;  the  portion  which  is  new  may  probably  be  valuable,  but 
the  fatal  and  common  error  of  not  pointing  it  out,  is  again  committed. 


-  58.  For  Preparing  Clay  for  Making  Brick;  Jared  G.  Fal- 
cott,  Glastonburgh,  Hartford  county,  Gmnecticut,  October  1. 
(See  specification.) 


59.  For  a  Doubk  Dasher  Churn;  Williaifi  Sutton,  Geneva, 
Ontario  county,  New  York,  October  1. 

This  is  a  new  patent  for  an  old  machine,  which  we  have  more 
than  once  had  occasion  to  describe.  Two  vertical  shafts  are  made 
to  revolve,  each  carrying  dashers,  which  pass  in  the  spaces  between 
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Ibe  dashers  of  Us  ftllow.    The  whole  is  olearlj  re|ire8eiitsd  ill  the 
dimwiiig»  but  there  is  no  claim. 


fSO.  For  a  Machine  for  the  Purpose  of  Raising  Water  and 
Acquiring  Potaer;  Theophilus  Somerby,  Nantucket,  Massa- 
chusettSy  October  1. 

To  Anj  ODe  having  the  slightest  claim  to  the  Dame  of  machiDisty 
or  (0  anj  one  acquainted  with  the  elementary  principles  of  motion, 
no  more  need  be  said,  than  that  the  plan  proposed  is  to  raise  water 
bj  the  action  of  the  tide  or  current  upon  a  small  float  wheel.  The 
water  is  to  be  raised  in  buckets,  similar  to  the  hopper  bojs,  used  in 
8our  mills;  which  water  is  afterwards  to  be  employed. in.  driving 
Biachinery. 

The  patentee  probably  expects  to  cheat  the  water  Qut  of  a  portion 
of  its  gravity,  by  coaxing  it  up  an  inclined  plane,  instead  of  raising  it 
vertically.  Should  he  succeed  in  doing  this,  there  will  be  something 
new  \n  his  inveniunu     We  dare  hot  add  useful,  becaose  we  are  not 

r'le  certain  that  we  should  derive  any  advantage  from  abrogating 
\aws  of  nature. 


61.  For  MaMnery  for  Boring  and  Mortising;  Marcellus 
Saodsy  Franklin,  Delaware  county,  New  York,  October  1. 

This  machinery  is  intended  for  boring  and  mortising  hsba,  and 
other  articles.  It  is  well  represented  and  described  in  the  drawing 
and  specification.  There  is  no  claim  made,  and  as  the  arrangement 
of  the  parts  differ  considerably  from  the  machiues  previously  pa- 
tented tor  similar  purposes,  it  is  probably  considered  that  the  whole 
is  new.    Without  the  drawing,  a  description  would  not  be  intelligible. 


62.  For  a  Baking  Iron^for  the  purpose  cf  Baking,  Toast- 
ing,  or  Boiling;  Elijah  Skinner,  Sandwich,  Strafford,  county, 
Kew  Hampshire,  October  1. 

This  is  an  af&ir  made  of  sheet  iron,  and  in  form  something  like  a 
cheese  toaster.  Its  principal  merit  and  novdty  consists  in  its  being 
ide  tlian  a  tin  kitchen.    «*  What  I  consider  as  new,'' 


cheaply  made  ' 
says  the  patentee,  *<  and  my  own  invention,  is  the  construction  of 
the  \nfttmment  as  described  in  the  specification,  cheap,  and  easy 
made,  varying  from  a  tin  kitchen  and  boiler,  sq  that  one  cheap  in- 
stmment  mav  supply  the  place  of  a  cake  block,  toast  iron,  gridiron, 
and  broi/er.'' 


63.  Fw  a  Thrashing  and  Winnowing  Machine;  Samuel 
Slater,  Northern  Liberties,  Philadelphia  county,  Pennsylvania, 
October  1. 

We  will  let  the  patentee  tell  for  himself  the  improvements  which 
be  has  made.  After  describing  his  machine,  which  we  should  be  in 
danger  of  confounding  with  some  others,  he  says,  «Mhe  difference 
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between  tiie  plan  and  operation  of  this  thrariiing  and  winnowine,  or 
cleaning  machine,  consists  in  this,  that  is  to  say;  in  tiie  .first  place, 
the  machine  is  constructed  wijth  a  i>oard  flooring  instead  of  a  cloth 
apron,  which  is  now  used.  The  board  flooring  answers  the  purpose 
much  better  than  the  revolving  apron,  and  is  at  the  same  time  less 
expensive,  and  not  liable  to  want  repairing;  or  to  being  injured. 
2nd.  The  beater  revolvin|^  or^  throwing  the  dust  from  the  person 
attending  the  machine,  which  is  not  the  case  in  an;^'  former  mven- 
tibn.  3d.  The  8im|>licltv  of  the  concave.  4th.  The  f^n,  the  wind 
coming  in  contact  with  tne  beater,  which  prevents  the  straw  from, 
tangling.  5th.  The  whole  machine  is  more  dimple,  and  precise  in 
its  operations,  much  better  calculated  for  the  farmer  than  anv  now 
in  use,  durable,  and  easily  constructed,  the  price  condiderabfy  less 
than  others,  which  afford  no  competition  with  the  above  described. 
€th.  The  machine  is  also  admirably  calculated  for  thrashing  rice." 
The  foregoing  novelties,  are  some  of  them,  old,  and  others  intan- 
«ble.  The  board  flooring  has  been  long  and  frequently  employed. 
The  beater  throwing  the  dust  from  the  person  has  been  usea  in 
former  machines.  With  respect  to  the  cheapness,  and  other  desi- 
rable pro{>erties  of  that  kind,  we  have  nothing  to  say,  and  will  only 
add  a  curious  kind  of  claim,  which  also  belonn  to  the  intangibles, 
^  tie  ckifM  are  the  general  meriie  of  the  mac&ne.^^ 


64.  For  a  Mode  of  Straightening  the  Splits  or  Dents  for 
fWeaverif  Seeds,  by  the  application  of  heat ;  Jacob  Sehneff,  City 
of  Philadelphia,  October  1. 

{8^  specification.) 


66.  For  a  Thrashing  Machine;  William  Sperry,aty  of  New 
Yorl^  October  1. 

A  cylinder  and  concave  segment  are  to  perform  the  work  of  thrash- 
ing. The  cylinder  is  to  be  made  of  one  solid  piece  of  timber,  driven 
full  of  flat  spikes.  These  are  to  project  about  one  inch  from  the 
wood,  and  to  stand  **  diagonally  each  way."  The  concave  segment 
it  to  be  formed  of  an^  number  of  slabs^  fluted  lengthwise. 

These  are  the  particulars  claimed;  but  we  do  not  know  by  which 
of  these  features  it  is  distinguished  from  other  thrashing  machines. 


66.  For  a  mode  of  Applying  Power  for  Propelling  Thrash- 
ing Machines,  turning  lathes,  furnaces,  cider  mills,  or  any  such 
machinery ;  Augustus  Sawyer,  Hopewell,  Ontario  county,  New 
York,  October  1. 

This  is  one  of  those  contrivances  in  which,  by  multiplying  the 
moving  parts  of  a  machine,  those  who  have  no  solid  knowlec^  of 
mechanics  succeed  in  cheating  themselves  and  others  into  a  belief 
that  they  have  made  a  discovery. 

A  horse  is  to  turn  a  shaft,  carrying  a  horizontal  wheel,  in  the  man- 
ner of  the  common  horse. mill.    The  cogs  of  this  large  wheel  are  to 
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iBiib  latQ  « tnmdle  h^aii;  en  the  shaft  of  this  trundle  bead  there  is 
to  be  a  hoiizoDlai  screw,  of  wood  or  metal.  The  threads  of  this 
endless  screv  are  to  tarn  a  perpendicular  cog  wheel:  on  the  shaft  of 
Una  IS  to  be  another  cog  wheel;  this  last  wheel  is  to  turn  *^  a  large 
bund  whed,  which  by  means  of  a  band  attached,  plies  a  small  wheel 
with  a^rsat  increase  of  velocity.  To  the  axle  ot  this  latter  is  at- 
tached die  machine  necessary  to  be  put  in  motion.'' 

We  have  bo  doubt  that  this  machinery  will  be  as  useful  in  ^^pro- 
peiliDg  furnaces,"  as  in  its  application  to  any  other  purpose. 


C7.  For  an  improvement  in  the  Carding  Machine;  Uriel 
Warner,  Ripley,  Brown  county,  Ohio,  October  t. 

We  do  Dot  Terj  well  understand  the  description  of  this  improve- 
ment The  object  is  to  work  the  comb,  in  the  operation  of  doffing, 
by  a  new  arrangement  of  the  parts  which  give  it  motion.  This  it 
b  said  to  do  more  steadily,  and  with  less  power  than  the  common 
method. 


68.  For  an  improved  Water  Wheel  for  Propelling  Mills; 
Clark  Willson,  Swanzey,  Cheshire  county.  New  Hampshire, 
October  L 

A  vertical  shaft  is  to  be  supported  by  suitable  gudgeons.  At  the 
lower  end  of  this  shaft,  there  are  bucket  boards  of  wood,  or  other 
material,  which  bucket  boards  ard  let  into  the  shaft,  and  are  sur- 
rounded by  a  rim.  Some  idea  of  the  form  of  this  wheel  may  be  ob- 
tained, by  supposing  the  leaves'of  a  smoke  jack  wheel  to  have  a  rim 
extending  from  face  to  face.  On  the  upper  face  of  the  wheel  the 
buckets  have  less  inclination  than  at  a  distance  from  it,  and  are  so 
curved,  that  on  the  lower  side,  where  the  water  makes  its  exit,  they 
are  nearly  horizontal.  ^^  The  application  of  the  water  to  the  wheel 
may^  be  by  placing  the  wheel  in  the  base  of  the  fioom,  and  giving  the 
bn\lL  of  water  free  access  to  drop  into  and  vent  from  the  spiracles." 

^^Theadvanta^s  of  this  wheel  are  the  saving  of  a  large  portion 
of  water;  the  omission  in  most  instances  of  gearings  in  mills,  &c.; 
the  cheapness  of  building  and  repairing,  and  the  free  and  uninter- 
rupted operation  of  the  wheel  in  nood  water,''  &c.  &c 

The  mode  of  applying  this  wheel  is  very  imperfectly  described, 
the  whole  of  the  directions  being  comprised  in  the  part  above  quoted. 
The  claim  is  to  ^«  the  particular  form«of  the  splrades,  [backets,]  or 
ventways,  and  the  manner  of  applying  the  water  to  them." 


69.  For  a  machine  for  Thrashing  Grain;  William  J.  Wobd, 
Batavia,  Genesee  county,  New  York,  October  1. 

We  opened  the  specification  of  this  patent  with  the  expectation  of 
seeing  another  cylinder,  and  hollow  segment,  but  found  a  machine 
new  in  its  CiMrro,  whether  sufierior  or  not  in  its  operation,  we  are  not 
prepaied  to  say. 

Suppose  a  wheel,  with  spokes,  like  a  coach  wheel,  and  another  of 
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onlj  a  few  inches  in  fliaroeter,  to  be  connected  together  by  an  %x\%I 
These  wheels,  if  rolled  round  on  a  floor,  would  pass  round'A  point* 
in  the  manner  of  a  cone.  From  the  barn  floor,  on  which  the  grain 
is  to  be  thrashed,  rises  a  yertical  shaft,  to  which  the  axis  is  attached, 
at  the  end  bearing  the  small  wheel,  or  at  the  apex  of  the  supposed 
cone.  To  a  sweep  from  this  shaft  a  horse  may  be  attached,  and  the 
machine  drawn  round.  The  flails  are  formed  of  plank,  and  are  as 
numerous  as  the  spokes  of  the  wheel,  which  in  the  drawing  amount 
to  18.  They  rest  against  the  spokes  by  their  flat  sides,  their  edges 
standing  towards  the  rim  and  hub;  they  extend  from  wheel  to  wheel, 
being  attached  to  the  smaller  wheel, by  pins,  or  otherwise,  forming 
a  moveable  joint  upon  which  they  play.  At  the  other  end  they  are 
kept  in  their  places  by  the  rim  and  spokes  of  the  large  wheel.  The 
levers,  or  flails  on  the  upper  side  of  the  machine,  rest  upon  the  hub, 
but  fall  by  their.gravity,  as  it  rolls  round,  and  strike  upon  the  wheat, 
or  other  grain  upon  the  floor.  The  claim  is  to  the  application  of 
power  in  this  way,  for  the  purpose  of  thrashing. 

We  should  be  apprehensive  that  these  flails  would  not  fall  upon 
the  straw  with  sufficient  force,  or  directness,  to  accomplish  the  pur- 
pose intended. 


70.  For  an  improvement  in  the  Construction  of  Saw  Mills; 
Joseph  Newton,  Sweden,  Monroe  comity,  New  York,  October  1. 

The  improvement  proposed,  is,.to  have  teeth  on  both  edges  of  a 
saw,  and  to  construct  the  mill  in  such  a  manner  that  the  log  may  be 
sawed  in  passing  either  way.  There  are  to  be  two  rag  wheels,  and 
two  feed  hands,  operating  m  reversed  directions. 

We  much  doubt  whether  the  advantages  derived  from  this  mode, 
in  ordinary  sawing,  will  compensate  for  its  inconveniences.  The 
plank  must  be  cut  entirely  off,  whilst  in  the  ordinary  mill  they  sup- 
port each  other  until  the  last  slab  is  taken  off.  If  any  mode  of  ob- 
viating this  objection  has  been  devised,  it  has  not  been  presented  to 
us  by  the  patentee. 


71.  For  a  Hinge  and  Plain  Stocky  for  gentlemen's  wear; 
Denison  Williams,  Alban3r,  New  York,  October  1. 

<<  Said  improvement  consists  in  making  the  hinge  stock  of  different 
descriptions  of  fur  and  of  hair  seal  skins,  with  an  approved  and  new 
composition  foundation  consisting  of  hair  or  bristles,  or  either  of 
them,  supported  by  prepared  elastic  linen." 

There  is  no  drawing  of  the  proposed  stock,  and  the  foregoing  is 
the  whole  description;  and  if  it  is  given  <Mn  full,  clear,  and  exact 
terms,''  we  know  not  what  is  deficient,  obscure,  and  indefinite. 


72.  For  a  Machine  for  Cleaning  Orain;  Michael  Urfier, 
Upper  Milford,  Lehigh  county,  Penns^flvania,  October  1. 

The  general  jform  of  this  instrument  is  that  of  the  Dutch  wh^t 
fan.    Instead  of  the  ordinary  screens,  or  sieves,  there  is  a  cylindrical 
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rrrolTing  sifter,  working  sometbiog  like  a  bolter,  the  min  passing 
in  at  one  end,  and  out  oT  the  other,  on  to  the  inclined  board,  where 
tke  fan  opeiatea  upon  it.  This  is  the  principal  alteration  from  the 
i  arrangement. 


73L  For  an  imprdvement  in  the  Hemp  and  Flax  Dresser; 
'Ethan  R  Nichols,  of  Hardwick,  and  Thaddeus  Fairbanks,  of  St. 
JoliDsbarj,  Caledonia  county,  Vermont ,  October  1. 

The  machine  used  is  that  constructed  by  Hines  and  Baine,  and' 
the  improvement  claimed  is  for  pairs  of  rollers  to  be  used  with  it, 
which  the  patentees  call  dressers. 

These  rollers  have  iron  beaters  extending  from  end  to*end,  like  the 
cogs  of  wheels;  thej  are  placed  in  pairs,  with  the  leaves  of  one  roller 
mashing  between  those  of  the  corresponding  roller. 

This  plan  bears  a  very  near  resemblance  to  others  which  we  have 
fonaerly  noticed. 


74.  For  a  C»fim,  called  the  «  Float  Wheel  Churn;"  Ebene- 
zerDeeyey,  Butternuts,  Otsego  county,  New  York,  October  1. 

This  is  a  sort  of  barrel  chum,  with  an  axis  passing  through  it, 
hMTtng  dashers  placed  upon  it  obliquely,  and  in  reyersed  directions. 

75.  For  3^  improved  System  cf  Procedure  in  the  Drying 
and  Curing  of  Tobacco;  Davis  G.  Tuck,  M.  D.  Halifax  Court 
House,  Virginia,  October  1. 

The  system  proposed  is  founded  upon  the  principle,  that  in  order 
to  preserve  the  valuable  qualities  of  vegetable  substances,  which  are 
to  be  desiccated,  the  process  ought  to  be  effected  within  a  limited 
time,  in  order  to  prevent  spontaneous  decomposition;  and  that  to 
effect  this,  the  operation  must  be  carried  on  at  temperatures  vrithi^ 
the  absolute  control  of  the  operator.  The  whole  arrangement  pro- 
posed by  the  patentee,  is  sumciently  simple  to  be  carried  into  effect 
D^  ordinary  muids;  the  principles  upon  which  it  is  based,  are  ob- 
▼MBslj  true,  and  the  test  of  actual  experiment  has  evinced  its  great 
value.  We  shall  hereafter  eive  an  epitome  of  the  specification, 
which  is  of  considerable  lengm. 


76.  For  Wire  Eyed  Cast  Buttons;  T.  Festus  Haydcn,  Water- 
lnuj,New  Haven  couii1t>  Connecticut,  October  1.' 

The  following  is  the  substantive  part  of  the  specification. 

'*The  wire  ejed  cast  buttons  for  coat,  vest,  or  other  use,  is  made, 
stamped  according  to  fimcy,  burnished  and  edged  in  the  usual  man- 
ner, and  fitted  to  receive  {ne  cap,  or  shell,  or  rim  required,  which 
is  prepired  from  the  same  materials,  and  put  on  and  closed  down 
In  the  same  manner  as  is  usually  done  on  buttons  with  soldered 
ejiM.  ^*  The  wire  eyed  cast  buttons  may  be  prepared  for  inlaid  work 
by  no  indentation  in  the  face  by  a  suitable  stamp  or  die;  or  by  a 
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projectioD  in  the  face  of  the  mould,  or  by  raising  the  edge  by 
ing  throuffh  dies  calculated  for  that  object:  when  thus  prepared^  any 
fancy  work  of  brass,  or  other  ornamental  metal,  may  be  inserted  and 
fixed  in  its  place  by  the  burnisher,  or  by  a  stamp  with  ornamental 
devices  impressed  upon  the  raised  edge." 

<«  I  do  not  claim  as  my  invention  the  method  of  making  the  wire 
eyed  coat  button.  This  has  lon^  been  known  and  used:  nor  do  I 
claim  as  any  part  of  my  invention,  the  method  of  making  or  pre- 
paring the  cap,  shell,  rim,  inlaid,  or  other  ornamental  work,  attached 
to  the  face  ot  other  buttons  as  now  known  and  used;  but  I  do  claim 
as  my  invention  and  improvement,  the  application  thereof  to  the 
wire  eyed  cast  button  as  above  described." 


77.  For  an  improvement  in  the  art  of  Manufacturing  Mai- 
leabU  Iron  from  Pig  Metal}  Thomas  Cotton  Lewis,  Pine  Creek, 
Alleghany  county,  Pennsylvania,  October  1.  • 

(See  specification.) 

78.  For  Ji  Cylindrical  Grate  Cotton  Whipper;  James  & 
Simmons,  Scituate,  Providence  county,  Rhode  Island,  October  1. 

This  cotton  whipper  consists  of  a  cylindrical  grate  placed  verti- 
cally, and  inclosed  m  a  wooden  box.  A  shaft  passes  down  through 
the  centre  of  the  cylindrical  grate.  Arms  project  from  this  vertical 
shaft,  and  others  called  fingers,  project  from  the  intemor  of  the  cy- 
linder, IB  such  a  manner,  that  wnen  the  shaft  is  made  to  revolve,  tts 
projecting  arms  may  pass  between  those  on  the  cylinder. 

The  cotton  is  fed  into  the  cylinder,  where,  by  the  rapid  motion  of 
the  shaft,  it  is  beaten  and  opened;  the  seeds  and  other  foreign  mat* 
ter  being  principally  driven  out  through  the  grating  of  the  cylinder. 
There  is,  of  course,  a  tuitable  opening  for  the  delivery  of  the  cotton. 

The  claim  is  to  the  cylindrical  grate;  to  the  fingers  inserted  within 
the  erate,  or  cylinder;  and  to  the  shaft  passing  through  the  cylinder, 
and  baviDg  two,  three,  or  more  arms  inserted  m  it. 

79.  For  an  improvement  in  the  Mode  of  Manufacturing 
Combs;  James  Pitts  and  Cyrus  Houghton,  of  Lancaster,  Wor- 
cester county,  Massachusetts,  and  Joseph  Rice,  Jr.  of  Scituate, 
Rhode  Island,  October  1. 

Thb  patent  is  for  ^  a  machine  for  grinding  comb  stocks,  and  mak- 
ing combs."    • 

«<  This  improvement  consists  in  several  things.  RrH^  in  grinding 
or  preparing  the  stock  for  combs,  doing  that  part  of  the  work  by 
machinery,  which  hitherto  has  usually  been  done  by  hand.  Second^ 
in  a  better  method  for  smoothing  the  teeth  from  the  back,  or  quill 
of  the  comb,  to  the  end  of  the  teeth.  T^nrd^  in  a  better  method  of 
pointing,  or  rounding  the  teeth." 

A  common  coarse  srit  grindstone  is  used  to  reduce  the  horn,  iic. 
to  a  proper  surface,  there  being  under  the  stone  a  suitable  support 
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lad  slide  to  hoU  and  manage  the  pi^ee  to  be  00  grcmfidf  water  is 
to  be  allowed  to  ma  upon  vie  stone  during  the  operation. 

The  ends  of  the  teetii,  and  the  rough  emis  of  cut  combs,  are  also 
to  be  saoot&ed  by  grinding*  A  third  stone,  with  grooves  on  its 
bee,  is  used  to  smooth  the  teeth.    The  stones  in  the  two  latter  cases 

are  to  be  used  dnr.    The  claim  is  to  the  proceis  of  grinding  in  the 

maiuiActBriiig  of  cooibs. 

80.  For  Ji  Chum;  Samuel  M.  Parsons  and  Serene  Dicker- ' 
man,  both  of  Meriden,  New  Haven  county,  Connecticut,  Octo* 
ber  1. 

A  verj  formidabte  specification  introduces  us  to  an  acquaintance 
with  this  cbum.  The  dimensions  of  eveiy  part  is  given  with  great 
precision,  and  the  final  claim  is  to  '<  the  combination  of  the  various 
parts  of  the  machine  in  the  manner  aforesaid,  to  produce  the  com- 
pound motion,  and  thereby  the  result." 

The  trou^  to  contain  the  cream  is  semi-cylindrical;  above  which 
there  is  a  shaft,  tb  which  the  dasher  is  affixed,  and  the  lever  bj 
which  it  is  to  be  worked^  this  lever  being  acted  upon  bj  hand,  causes 
the  dasher  to  vibrate  in  the  trough. 


.  81m  For  a  Circular  Car  Receiver;  Jonathan  Crane,  of  the 
CEtv  of  Schenectady,  New  York,  October  1. 

vFe  are  informed  that  ^  the  utility  of  the  circular  car  receiver, 
consists  mainly  in  the  factlitj^  which  it  affords  in  removing  the  car, 
or  other  vehicle,  from  one  rail  to  the  other.  It  is  believed  that  im- 
portant advantaeeft  ^H  be  derived  from  its  use  in  removing  pon- 
derous bodies  of  earth  from  hills  into  vallies,  and  that  it  can  be  ap- 
plied with  great  advanta^  in  graduating  for  rail-roads;  and  at  the 
termination  of  raiUwajs,  in  removing  the  car,  or  other  vehicle,  when 
loaded  or  empty,  from  one  rail  [track]  to  the  other,  whether  the 
rail-ways  are  parallel,  or  at  right  angles." 

The  principal  olyect  of  the  patentee  appears  to  be  to  aid  in  the 
oonstmction  of  rail-roads,  where  embankments  are  to  be  made. 
Suppose  a  double  track  to  be  laid  along  the  embankment  so  far  as 
it  is  completed;  these  tracks  are  to  be  connected  ti^ether  bj  means 
of  a  lemicircalar  platform,  which  is  placed  a  little  ^below  the  level 
of  the  rails.  A  carriage,  upon  rollers,  is  adapted  to  this  platform, 
which  carriage  is  of  such  a  height  as  just  to  reach  the  level  of  the 
rails.  A  lever,  or  sweep,  is  attached  to  this  carriage,  for  the  pur- 
pose of  carrying  it  round  from  one  track  to  the  other;  this  it  ac- 
oomplishes  by  its  working  on  a  pin,  or  fiilcruro,  placed  between  the 
two  tracks,  and  in  the  centre  of  the  curved  platform.  A  car,  bring- 
ing earth,  is  received  upon  this  carriage,  and  by  means  of  the  lever, 
it  may  be  carried  round  so  as  t<S  return  by  the  other  track;  and  a 
nccession  of  cars  may  thus  be  employed,  without  their  interfering 
with  each  other.  The  earth,  or  other  material  brought,  may  be  shot 
down,  or  ualoaded,  whilst  the  car  is  on  the  circular  platform,  or  in 
any  required  part  of  its  journey. 
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82.  For  an  improrement  in  the  Spinning  Machine;  William 
Clark  Pultney,  Steuben  county,  New  York,  October  1. 

It  is  8ome  time  since  we  have  had  before  us  any  of  those  domes- 
tic spinners,  which  in  former  times  were  made  the  subject  of  patents 
in  considerable  nambers.  The  reduced  price  at  which  the  products 
of  our  manufactories  are  now  afforded,  renders  it  doubtful  whether 
machines  of  this  description  ean  be  advantageously  used  in  many 
situations.  But  few  of  those  which  have  been  patented,  have  any 
claim  to  originality  of  invention;  it  is  only  upon  the  particular  ar- 
rangement of  the  parts,  if  upon  any  things  that  a  claim  could  be 
sustained.  The  machine  above  named  does  not  possess  any  novelty 
which  we  can  perceive;  and  upon  this  subject  the  patentee  has  not 
attempted  to  enlighten  us,  as  he  merely  describes  his  machine,  of 
which  he  has  furnished  a  very  indifferent  dcawing,  without  claiming 
any  part  as  his  invention. 


83.  For  sundry  inoproyements  in  a  Printing  machine^  cajled 
a  Power  Printing  rress ;  Isaac  Adams,  Boston,  Massachusetts, 
October  4. 

We  cannot  pretend  to  give  any  description  of  this  machine,  which, 
in  the  specification,  occupies  ten  pages,  and  is  accompanied  by  lai^ 
and  complicated  drawings.  The  points  claimed,  are,  ^<  the  combi- 
nation ot  stationary  fly  frames,  with  points  for  getting  register  by, 
on  them,  with  printing  presses." 

<*  The  object  of  these  fly  frames,  is,  to  enable  the  person  who  lays 
on  the  paper  to  point  one  sheet,  while  the  sheet  previousljr  put  on  is 
receiving  the  impression,  and  by  that  means  save  the  time  which 
would  be  lost  in  waiting  for  a  frisket  to  come  out" 

An  apparatus  for  ffivmg  a  periodical  movement  to  the  rollers  and 
friskets,  as  described  in  the  specification,  and  the  use  of  what  the 
patentee  calls  declension  levers,  are  also  claimed. 


84.  For  a  Vibrating  Flour  and  Powder  Separating  Ma- 
chine; Benjamin  Culver,  Glastonbury,  Hartford  county,  Connec- 
ticut, October  6. 

This  apfNtratuB  consists  of  several  sieves  placed  one  over  the  other, 
increasing  in  fineness  as  the^  descend.  The  sieves  are  to  be  sus- 
pended by  leather  straps,  which  allow  a  vibrating  motion  to  be  given 
to  them.  The  contents  of  each  sieve  is  to  be  discharged  upon  a 
separate,  inclined^board,  and  thus  conducted  to  its  proper  receptacle. 
The  patentee  says,  «*  what  I  claim  as  my  own  invention  in  the  afore- 
said machine,  is  the  whole  of  it  as  applicable  in  the  manner  above 
specified." 

As  sifters  of  the  kind  above  described  have  been  long  known  and 
used,  in  several  different  manufactories,  we  are  of  opinion  that  the 
claim  to  the  whole  machine  is  idtocether  unfounded.  It  is  a  prin- 
ciple well  established  in  law,  that  the  takins  a  known  machine,  and 
operating  by  it  upon  a  material  to  which  it  had  not  been  previously 
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■ppiied,  is  not  an  inTentioDy  or  discoTery^  svch  as  to  entitte  any  one 
to  an  exclusiiTe  right* 

If  the  sitting:  machine  was  not  invented  bj  the  present  patentee, 
it  was  no  dueovery  that  flour  and  powder,  as  well  as  drugs,  and 
other  poifoized  articles,  might  be  sifted  by  it. 


8&  For  an  improvement  in  the  Construction  oftSaw  and 
Oriii  Mills;  William  Prim,  Lebanon,  Wilson  county,  Tennes- 
see, October  6.  , . 

The  proposed  improvement  consists  in 'the  application  of  spiral 
wheels  to  saw  and  grist  mills.  When  used  for  a  saw  mill,  the  spi- 
ral wheel  18  to  be  placed  with  its  axis  standing  horizontally;  the 
wheel  mnning  in  a  trough,  or  curb,  into  one  end  of  which  the  water 
enters  from  a  penstock.  The  pitman  is  to  be  attached  to  a  crank 
oo  the  shaft  or  the  wheel.  When  used  for  a  grist  mill,  the  shaft  is 
to  stand  vertically,  with  the  stope  placed  as  in  the  common  tub  mill. 
TVie  c\Mm  is  to  the  mode  of  applying  the  spiral  wheel. 

The  patentee  avers  that  a  wheel  of  this  description  may  be  driven 
with  one-third  of  the  quantity  of  water  necessary  to  wheels  of  other 
coBstmctions.  We  are  of  opinion  that  those  wheels  witb  which  the 
spiral  wheel  has  been  compared  must  have  been  of  a  very  indiffisrent 
kind,  as  we  know  of  no  plan  much  better  calculated  to  lose  power 
than  those  water  wheels  which  act  on  the  spiral  principle. 


86.  For  an  improvement  in  the  Springs  of  Carriages,  and 
M  the  method  of  attaching  the  Bodies  of  Carriages  to  the 
Springs;  Joseph  Ives  and  James  Walters,  Brooklyn,  mngs  coun- 
ty. New  York,  October  6. 

The  springs  used  by  the  patentees,  are  straight  springs  attached 
to  the  perch,  or  other  frame  work  of  the  carriage.  They  extend  out 
in  a  line  with  the  carriage  before  and  behind^  being  horizontally,  and 
being  bolted  down  at  their  inner  ends.  To  their  outer  ends  a  rope, 
chain,  or  band,  is  attached,  which  rises  up,  and  passes  over  a  pul- 
ley^ to  which  the  other  end  of  the  rope,  chain,  or  band,  is  fastened. 
The  Dttliey  is  fixed  upon  a  shaft,  the  gudgeons  of  which  turn  in  two 
standards,  framed  in  the  carriaee  for  that  purpose.  Other  pulleys 
are  foed  on  the  ends  of  the  shaft,  from  which  ropes,  chains,  or  bands 
extend,  and  are  attached  to  the  body  of  the  carriage. 

When  the  body  is  hung,  its  weight  tends  to  turn  the  pulley,  to 
which  it  is  attached  by  the  ropes  or  bands,  and  in  doing  so  the  pul- 
ley connected  with  the  springs  raise  them  from  the  frame  work  on 
which  thej  rest 

The  clum  is  to  this  manner  of  suspending  carriages. 


87.  For  an  improvement  in  the  manner  of  Constructing 
Bands  for  Carriage  Hubs;  Samuel  K.  Miller,  Elizabethtown, 
Essex  county,  New  Jersey,  October  7. 

The  whole  description  is  comprised  in  the  following  words. 
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^  The  iMUid  consists  of  an  iron  or  copper  ring,  oa  to  which  the 
beard,  cap,  or  moulding  of  brass,  or  other  metal  or  metals  is  cast, 
soldered^  or  fastened  bj  other  means.  The  extent  of  your  petition- 
er's claim  is  the  iron  or  copper  ring  when  attached  to*  or  finished 
with  other  metal  as  above  described,  whereby  much  greater  strei^gth 
is  produced  with  less  weight  and  bulk 'than  those  now  in  use,  of 
entire  brass:  on  which  rests  your  petitioner's  claim." 


88.  For  Machinery  for  Dressing  Staves;  Williana  Thomas, 
Pomfret,  Chautauque  county.  New  York,  October  7. 

The  description  of  this  machinery  has  the  same  happy  brevity  with 
the  last  mentioned  invention;  it  is  as  follows. 

<<  The  reacting  stave  dresser  consists  of  two  half  circles,  connected 
so  as  to  let  the  stave  pass  between  them,  with  two  or  more  knives 
attached  to  theas,  so  as  to  dress  the  stave  on  the  outside  and  inside 
at  the  same  time,  the  knives  cutting  both  ways.  The  stave  is  made 
fast  at  both'eads  by  dogs,  which  are  attached  to  a  carriage  that  passes 
outside  of  the  circles.  The  semicircle  is  propelled  back  and  forth 
by  a  pitman  attached  to  it  from  a  crank." 

By  turning  to  page  77,  of  the  last  volume,  it  will  be  seen  that 
Mr.  Charles  B.-  Groodrich,  of  Rutland,  Massachusetts,  obtained  a 
patent,  on  the  10th  of  May  last,  for  a  machine  acting  upon  the  prin- 
ciple above  described.  Of  this  machine  we  thought  very  favourably; 
of  the  originality  of  inventorship  we  know  nothing. 


89.  For  a  Locomotive  Carriage;  William  Heston,  Philadet 
pbia»  Pennsylvania,  October  11. 

This  locomotive  carriage  is  intended  to  be  propelled  by  a  lever  to 
be  worked  backwards  and  forwards  by  hand,  which  lever  is  to  ope- 
rate upon  ratchet  wheels  placed  upon  one  of  the  axles. 

Much  stress  is  laid  upon  this  carriage  being  worked  by  lever  power; 
and  there  is  evidently  an  idea  entertained  by  the  patentee,  that  there 
is  some  great  gain  in  thus  working  it.  We  are  informed  thait  ^  the 
principle  may  be  applied  to  the  working  of  all  kinds  of  machinery, 
and  particularly  boats,  and  rail-way  cars,  by  manual  or  steam  power." 
No  aoubt  it  may,  but  what  there  is  of  novelty,  or  what  advantage  is 
to  be  derived  from  this  particular  mode,  we  are  not  told,  and  do  not 
know. 


90.  For  an  Elevating  Bedstead^  for  the  use  of  invalids ;  Da- 
vid Boncroft,  Grafton,  Windham  county,  Vermont,  October  12. 

The  upper  half  of  the  frame  and  sacking  bottom  is  made  to  raise 
up  to  any  desired  angle,  by  means  of  pulleys  and  a  rope,  which  are 
represented  under  two  or  three  different  modifications,  differing  but 
little  from  former  modes  of  effecting*  the  same  object. 
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I^fedfiaim  if  a  paienifor  a  Seff'-adjuBting  MaiUroad  and  SHreei 
Cart  «U  Gfdde  JRmU  adapted  to  the  hum.  Granted  to  Johv 
Pouoox,  tf  Hopewell,  Lower  Oxford,  Chester  county,  Penn»yU 
s  October  1,  1830. 


To  til  to  whom  these  presents  shall  come,  be  it  known,  that  I, 
Mm  Pollock,  of  HopewEelly  Chester  county,  Pennsjlrania,  have  in- 
mted  new  and  asetal  iippro?ements  in  the  rail-road  and  streetcar, 
with  gaide  rails  adapted  to  the  same.  This  car  I  denominate  the 
telf-adjasting  rul-road  and  street  car,  as  it  is  designed  to  adjust  it- 
self to  ail  the  ordinary  purposes  of  transportation,  on  either  rail-roads, 
common  roads,  or  streets,  or  to  turn  out  from  one  rail  to  another, 
as  necesuty  may  require,  whicl\  objects  I  effect  by  the  guiding  ap- 
paxaias  attached  to  the  fore  axle,  or  bolster  of  the  car,  and  by  plac- 
ing at  the  inteTsection  of  common,  or  termination  of  rail-roads,  a 
nrnple  system  of  guide  rails,  which  acting  simultaneously  on  the 
0uai]^  apparatus,  attached  as  aforesaid,  enables  the  car,  on  leaving 
the  niM^  to  adjust  itself  to  the  common  road,  or  street;  or,  on  leav- 
ing tbe  common  niad,  or  btreet,  to  adjust  itself  to  the  rail-road,  or 
tern  out,  from  one  rail  to  another. 

Also  by  a  new  mode  of  coupling,  the  wheels  are  made  to  track, 
or  follow  each  other,  in  either  a  straight,  or  curvilinear  direction. 
By  the  combined  agency  of  the  guiding  apparatus  and  couplios;,  the 
use  of  flanches  is  avoided.  And  that  the  following  is  a  full  and 
exact  description  of  the  same,  reference  being  had  to  the  drawings 
which  accompany  this  specification,  and  which  make  part  thereof. 
The  bed  and  wheels  may  be  of  the  eeneral  construction  in  ordinarv 
use,  except  that  in  the  mode  of  gnimng  and  coupling  the  cars,  which 
I  use^  ^as  before  observed,)  the  use  of  flanches  on  the  common 
wheels  is  disfiensed  with.  The  peripheries  of  the  wheels  are  made 
broad  to  admit  of  casual  deviations  m  their  motions,  or  accidental 
variations  in  the  width  of  the  rails.  ^The  axles  on  which  the  wheels 
revolve,  are  made  of  iron,  and  fastened  under  the  lower  bolsters 
wluch  sofiport  the  bed.  In  the  centre  of  the  hind  bolster  is  a  hole 
in  which  is  a  bolt,  with  a  head,  or  siioulder  on  which  the  bed  rests. 
In  the  centre  of  die  fore  bolster  is  a  similar  hole  with  another  bolt, 
or  pin,  which  supports  the  fore  part  of  the  bed.  On  this  bolt  is  a 
large  broad  head,  in  which  are  two  grooves,  or  openings,  at  right  an- 
gles to  each  other.  The  groove  parallel  with  the  bolster  is  to  give' 
play,  or  rocking  moUon  to  the  bed.  The  other  groove  which  is jparal- 
lei  with  the  bed  is  to  admit  a  horizontal  pin  which  is  made  last  to 
the  bed,  and  acts  as  a  pivot  on  which  it  may  rock,  (as  above  alluded 
to^^  when  the  wheels  are  fiassingover  unequal  planes.  The  coupling 
which  I  use,  may  be  afiplied  either  to  a  single  pair  of  axles,  (as  for 
one  car,)  or  an  indefinite  number,  when  many  cars  are  designed  to 
be  attached  together.  It  is  formed  by  two  rods  placed  obliquely, 
and  crossii^  each  other  in  the  centre.     These  rods  are  connected  to 
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the  Axles  or  bolsters,  at  or  near  the  same,  bj  a  Joint  or  pivot  on 
which  they  turn  freel  j.  The  rods  form  tangents  of  circles,  the  bolts 
which  support  the  bed  beingj  the  centre  of  the  circles.  The  same 
radios  is  used  at  each  end  of  the  coapling,  and  should  be  equal  to 
about  one-fourth  of  the  length  of  the  ailes,  inside  of,  or  between  the 
wheels.  The  joints,  or  pivots,  being  placed  at  the  intersections  of 
the  radii  and  tangents. 

The  rails  on  which  the  car  if  to  run  may  be  of  either  wood  or  iron, 
of  the  common  construction,  and  modes  of  fixtures,  except  the  guide 
rails  which  will  be  hereafter  described.  Xhe  self-adjusting  appara- 
tus for  bearing  against  the  sides  of  the  rails,  is  constructed  as  fol- 
lows. There  are  two  levers,  or  fender  rails,  (equal  in  length  to 
about  half  of.  the  distance  between  the  two  main  axles,)  connected 
to  the  fore  axle,  or  bolster,  near  the  wheels,  by  two  short  projecting 
pieces  forming  pivots  for  them  to  work  on.  The  other  ends  of  them 
project  forward,  their  line  of  directi9n  forming  an  angle  more  or  less 
acute  with  the  plane  of  the  road,  on  which  the  car  is  to  travel. 
Thej  may  be  connected  firmly  by  cross  bars,  or  braces,  or  in  any 
other  way  by  which  they  will  have  advantage  to  traverse  the  axle 
under  the  bed,  thereby  adapting  the  periphery  of  the  fore  wheels  to 
the  inclination  of  the  rails.  The  outer  ends  of  these  fender  rails, 
(or  guide  levers,)  are  fended  firom  the  rails  by  the  interposition  of 
wheels,  for  the  purpose  of  reducing  the  friction.  These  wheds  aro 
retained  in  a  horizontal  position,  as  near  as  possible,  (when  elevated 
or  depressed,)  by  attaching  them  hj  their  axles  to  the  lower  ends  of 
upright  slinss.  These  slings  have  in  their  upper  ends  an  opening, 
or  slit,  to  admit  of  their  movine  up  and  down  on  pins,  which  are  at* 
tached  to  the  ends  of  suspending  gallows  that  are  made  fast  to  the 
axle  or  bolster.  The  lower  ends  of  the  slings  are  connected  to  the 
fender  rails  by  a  small  axle,  or  rod,  passing  through  them,  on  which 
they  have  liberty  to  work.  This  axle  also  has  two  small  wheels  on 
it  for  the  purpose  of  reducing  the  friction  when  rolling  on  the  in- 
clined planes  of  the  ftuide  rau,  thereby  raising  or  lowering  the  ad- 
justing apparatus.  To  secure  the  adjusting^  apparatus,  either  up  or 
down,  there  are  two  does  forn^ed  on  the  principles  of  the  hammer 
lever;  the  angles,  or  fuTcrums  of  which,  are  connected  to  the  fender 
rails  on  one  side,  by  a  pivot,  on  which  they  work,  at  a  distance  from 
the  outer  ends  of  the  fender  rails,  equal  to  about  one-third  of  their 
whole  length.  One  end  of  each  hammer  lever  extends  upwards, 
with  a  projecting  knob  on  it,  for  the  purpose  of  catchins  and  hold- 
ing against  the  edge  of  a  mortise,  or  pin,  in  the  suspendinfl;  arm,  or 
gallows.  The  other  ends  of  these  levers  project  forward  along  side 
of  the  fender  rails,  for  the  purpose  of  being  elevated  by  the  guide 
rails,  or  being  depressed  by  their  own  gravity.  The  outer  extremity 
of  the  whole  self-adjusting  apparatus,  as  above  described,  is  saspena- 
ed  and  retained  in  its  proper  position  by  the  bed,  on  which  is  a  small 
piece  projecting  downwards  with  a  slit  to  receive  a  slider,  which  is 
made  last  on  the  gallows,  thereby  allowing  the  lateral  movement  of 
the  adjusting^  apparatus;  or  the  same  purpose  may  be  effected  by  a 
similar  contrivance  of  a  slider  and  gallows  on  the  opposite  side  of 
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tte  fore  ftxle  in  c4MUiezioii  with  the  bed,  or  co«|diiig  rods.  It  will 
be  seen  from  die  abore  arrangement,  that  any  lateral  effect  produced 
on  the  outer  extremity  of  the  self-adjusting  apparatus  will  cause  the 
fore  axle  to  tnrerse  on  its  centre  bolt  under  the  bed,  and  from  thence 
the  motioiB  is  communicated  by  the  coupling  rods  to  the  hind  axle, 
caosiiig  it  to  move  on  similar  lines  and  angles  to' those  described  by 
the  fort  axle.  The  guide  rails,  Tto  answer  the  purpose  before  af- 
laded  to,"!  are  placed  parallel  witn,  and  between,  the  common  rails, 
OD  a  plattorm  which  is  in  the  same  plane  with  the  common  rails. 
The  ends  of  the  guide  rails  next  the  intersection  of  common  roads, 
or  streets,  are  curved,  apd  may  meet  Their  upper  sides  are  paral- 
lel to  the  plane  of  ^e  platform,  or  road,  on  wnich  they  are  laid. 
The  other  ends  form  inclined  planes  on  their  upper  sides,  which  in- 
clinationt  extend  about  half  of  their  lengths,  and  terminate  in  an 
elevation  a  little  above  the  horizontal  ends.  There  is  also  a  project- 
ing lip,  or  edge^  extending  along  on  the  outside  of  the  inclination  in 
the  tame  plane  with  it,  as  far  as  the  highest  part  where  the  inclina- 
tion of  tiie  Up  or  edge  is  reversed. 

The  rimnltaneoQs  movements  of  the  self-adjustine  apparatus,  when 
it  is  passing  off  frimi  the  rail-road,  are  accomplished  in  the*  followiug 
order.  The  mper  ends  of  the  dogs  are  released  from  their  hold, 
oo  the  oflder  side  of  the  gallows,  by  their  lower  ends  ascending  the 
projectiog  lip^  or  edge  of  the  guide  rail,  at  the  same  time  the  fender 
levers  ara  wheels  are  elevated  by  the  inclined  plane  to  their  sum- 
autsi  and  snspended  bv  the  upper  ends  of  the  dogs  catching  on  the 
Qppor  sides  of  the  gallows,  as  the  lower  ends  descend  the  reversed 
raciinatioii  on  the  summit  of  the  lip,  or  projecting  edge  of  the  euide 
laiL     When  the  car  is  returning  to  the  ndl-road,  the  fender  wneels 


first  in  contact  with  the  norizontal  ends  of  the  ^ide  rails, 
which  direct  the  car  on  to  the  rails  again,  when,  by  the  simultaneous 
agency  of  the  adjusting  apparatus,  the  fenders  are  depressed  to  their 
former  position,  by  the  same  causes  which  effected  their  elevation. 
Wiiat  1  claim  as  new,  and  my  invention  or  discovery,  in  the  forego- 
ing discovery,  is,  first,  the  self-adjusting  or  ^iding  apparatus,  at- 
tached to  the  fore  axle  of  the  car,  by  which  it  is  made  to  answer  the 
sereral  purposes  hereinbefore  descnbed.  Second,  the  tangent  coup- 
ling or  connecting  rods,  as  before  described.  Third,  the  suide  rails 
placed  at  the  intersections,  terminations,  &c.  of  rail-roads,  to  an- 
swer the  purposes  hereinbefore  described. 

I  wish  it  to  be  understood  that  I  do  not  claim  the  exclusive  privi- 
l^e  of  osing^ide  wheels,  nmther  of  shifting  them,  but  only  their 
use  in  connexion  with  my  self-adinsting  apparatus  as  connected  with 
the  car.  I  do  not  deem  guide  wheels  to  be  necessary  for  the  hind 
wheels  of  mj  car^  but,  if  required,  they  may  be  made  to  operate 
npon  die  same  principle  as  those  of  the  fore  wheels. 

John  Pollock. 
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PMomivnoir  ot  thb  or4wuios« 
fig.  1,  icp  vUw  of  the  eamage. 


A,  A,  the  bolsters  and  axles.  B,  B,  tbe  centre  bolts.  C,  C,  the 
cottpling  rods*  D,  D,  wheels.  B,  E,  the  nllows,  or  arms.  F,  F, 
pins  for  the  slings  to  more  on.  G,  the  slider.  H,  mortise  or  slits 
in  the  slider. 

Fig.  2,  9ide  view  of  pari  of  one  rfihefroni  whedSf  and  oftheprinr 
dpal  adjuiting  parts. 


^r*""K 


The  same  letters  refer  to  the  same  parts  in  both  the  figures. 

I,  fender  rails.  J,  the  upper  end  or  the  dog.  R,  its  Tower  end. 
Ly  sling  attached  to  the  fender  rails.  M,  fender  wheels.  N,  bed 
sill,  r,  road  rails.  Q»  projecting  pieces  forming  pivots  to  the  fen- 
der rails. 
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Hg.  Sy  ike  fare  wkeeU  of  the  carriage  and  the  gtdde  rail  ehawn  in 

perfective. 


Semarke  on  the  Sdf-adjuating  Rail-road  and  Street  Car.    By  the 
Patbbtss;  together  with  same  observations  tqson  Rail-roads. 

Tbb  aifiriDtages  of  the  ^<  Self-adjusting  Rail-road  and  Street  Car" 
will  be  more  evident,  when  the  manjr  objections  to  the  using. of 
flanches  are  fully  considered;  which  objections  have  arisen  from  ex- 
perieDce  la  their  application.  It  need  scarcely  be  remarked  that 
they  are  the  onl^  means  hitherto  adopted,  generally,  for  confining 
the  car  to  the  rails.  That  they  have  not  answered  tiie  purpose  for 
wfaidi  tfkey  were  intended,  as  satisfactorily  as  is  desirable,  all  will 
admit,  who  have  any  experience  in  their  application  to  nul-roads. 
They  are  not  only  subject  to  a  great  amount  of  friction,  by  their 
lateral  pressure,  against  the  rails,  but  this  pressure,  which  creates 
the  friction,  is,  itself,  an  evil  of  no  common  mi^itude,  as  its  effect 
is  to  loosen  and  spread  the  rails.  The  cause  of  this  effect  is  too  ob- 
▼KNis  to  need  illustration,  and  its  truth  is  confirmed  by  the  frequent 
repain  reamring  the  re-securing  of  the  rails;  and  the  evil  will  in- 
creaae  with  the  curvature  of  the  road,  as  the  axles  are  necessarily 
placed  parallel  to  each  other.  They  cannot  form  the  radii  of  the 
curve  on  which  the  car  is  to  move.  The  rubbing  of  the  flanches 
wiU  also  be  increased  by  increasing  the  length  of  the  car,  and  the  dis- 
tance of  separation  in  the  axles,  as  the  farther  the  axles  are  apart, 
the  more  they  will  deviate  from  the  radii  of  the  curve.  This  must 
be  an  evident  defect,  as  it  will  render  the  cars  unfit  for  the  trans- 
portation of  timber,  lumber,  &c.  which  will  for/n  a  great  part  of 
their  use  in  this  country.  That  this  objection  has  not  been  so  often 
repeated,  is  to  be  attributed  to  the  almost  exclusive  use  to  which 
rail-road  cars  have  hitherto  been  applied,  viz.  the  transportation  of 
atone  coal  and  passengers,  in  which  short  coupling  only  is  required. 

£.  As  the  length  of  the  car  is  increased,  it  will  be  of  great  im- 
portance to  increase  the  distance  between  the  axles  also,  and  that 
the  distance  between  the  wheels  of  a  train  of  cars,  be  as  nearly  equal 
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as  ponible,  to  giveiken  an  eqnal  bearing  on  the  raib^  and  ^Eivide* 
their  weight  equally  on  them.  To  accomplbh  the  same  purpose,  it 
will  be  an  mdvantage  to  load  the  cars  lightly,  and  have  tne  more  of 
them  in  trun*  The  railg  may  also  be  injured  from  another  cause* 
The  wheels  being  made  fast  on  the  axles,  each  of  them  must  perform 
the  same  number  of  revolutions;  now  it  is  evident,  that,  on  curved 
roads,  this  will  not  be  reauired;  and  one  of  the  wheels  must  »Hp  and 
n4&,  therebv  creating  additional  friction,  and  injury  to  the  rails,  as 
before  alluded  to.  Again,  the  bed  not  having  liberty  to  rock  on  oDe 
of  the  axles,  is  another  source  of  injury  to  the  rails.  The  axles  be- 
ing confined  to  the  bed,  (though  they  are  permitted  to  revolve,)  will 
cause  all  of  the  wheels  to  form  the  same  plane  with  each  other  on 
their  under  edge.  Now  if  the  ndls  in  the  same  part  of  the  road  are 
not  on  the  same  plane  with  each  other,  (and  diey  are  not  easily  made 
so  at  first,  and  still  less  easily  kept  so,}  the  two  diagonal  wheels  will 
have  to  sustain  all  the  weight  of  the  load,  consequently  the  wheels, 
axles  and  nils,  will  have  to  be  stronger  than  they  need  otherwise  be, 
and  the  rails  liable  to  be  loosed  from  their  beanngs. 

S.  It  will  be  seen,  by  a  reference  to  the  foregoing  specification^ 
that  none  of  these  disadvanti^s  accompany  the  ^SelNidjusting  Rail- 
road and  Street  Car.''  And  that  it  is  not  only  free  from  these  de- 
fects, but  is  in  possession  of  many  valuable  properties  heretofore 
unemployed  in  tne  construction  of  rail-road  cars.  I  am  the  more 
convinced  of  this  fact,  from  the  undivided  opinion  of  many  scien- 
tific ^ntlemen  who  have  examined  it  at  various  places  where  I  have 
exhibited  it,  and  who  unanimously  concur  in  ascribing  to  it  such  ad- 
vantages and  peculiarities  of  economy  as  will  warrant  its  introduc- 
tion into  almost  any  section  of  the  country.  Should  any  object  to 
the  means  of  confining  the  car  to  .the  rails,  on  the  grounds  that  it 
will  be  insecure,  I  would  answer  that  they  are  quite  as  efiScient  as 
that  of  the  flanch.  The  ^ide  wheels  being  confined  down  between 
the  rails,  have  a  controlling  power  over  the  other  wheels,  equal,  if 
not  superior,  to  the  flanch,  as  they  are  not  so  liable  to  be  raised  out 
of  their  places  by  the  lateral  pressure  as  the  flanches  are,  and  more- 
over, the  principal  wheels  being  made  very  broad  on  the  edge,  or 
tread,  easily  assumes  the  curves  of  the  rails  by  the  adjustipg  appa- 
ratos  having  adequati^  advantage  over  them. 

Any  lateral  effect  by  the  line  of  traction,  is  easily  overcome  by 
having  a  short  toneue  made  fast  to,  and  projected  from,  the  axle  as 
far  as  the  guide  wheels,  when  the  end  of  it  may  connect  the  propel- 
ling power,  by  means  of  a  swivel  joint,  which  will  bring  the  lateral 
pressure  directly  wdnst  the  side  of  the  rails  by  the  guide  wheels. 
This  supposed  deuct  may  be  effectually  obviated  by  making  the 
wheels  broad  on  the  tread  or  eds^  I  should  say  six  or  eight  inches 
would  be  sufficient  to  admit  of  any  variations  in  their  course,  in 
traversing  the  rails.  This  object  may  also  be  effected,  ([as  suggested 
in  the  specification,)  by  attaching  the  system  of  adjusting  apparatus 
to  both  ends  of  the  car;  and  thus  the  traversing  of  the  axle  may  b^ 
limited  to  suit  the  curve  of  the  road  which  has  the  shortest  radlL 
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AxA  thu  it  1*91  be  seen  that  mj  direct  lateral  eflbct  agaiogt  the  cai", 
cuinot  renunre  H  without  breaking  some  of  its  parts. 

4.  The  &ct  of  its  combining  the  properties  of  a  raU-roatf  and  street 
cmr,  mast  greatly  enhance  its  Taine,  as  articles  transported  on  this 
car  can  he  carried  (oflf  the  rail-road  into  towns,  villages,  &c.)  with- 
out nnioading,  immediately  to  their  place  of  destination.  Conse- 
c|iiendyy  thereby  savine  an  immense  amount  of  labour,  expense,  and 
tune.  Another  Talnabie  property  arising  from  this  peculiarity  of 
the  car,  is,  that  it  will  cross  a  common  road  tum*out  from  one  line 
flf  rsils  to  another,  without  difficulty  or  delay,  and  with  any  required 
AcUity  by  tiie  self-adjusling  principle,  which  principle  will  be  found 
an  important  feature  in  this  car.  All  that  will  be  requisite  to  enable 
this  car  to  cross  any  common  road,  will  be  a  short  platform  of  plank 
at  the  termination  of  the  rails,  and  side  of  the  common  road,  to  sup- 
port the  nide  rails,  which  are  united  with  the  common  nuls,  at 
croasing  ^aces  and  terminations;  Another  important  feature  in  the 
coDstnictioii  of  the  <<  Self-adjusting  Cas,''  is  its  adaptation  to  roads 
of  any  carvaturc,  thereby  rendering  it  practicable  to  avoid  the  ne- 
ceasitT  of  leTelling  down  hills,  as  they  can  be  surmounted  by  wind- 
ing the  road  along  their  sides.  The  distance,  also,  between  the 
aucs^  may  be  increased  to  anj^  leneth,  without  increasing  the  fric- 
lioD  bj  dile  lateral  bearing  against  9ie  curved  rails. 

5*  Another  advantage,  no  less  valuable  than  the  forcing,  is  an- 
tidDated  from  the  introduction  of  this  system.  As  the  rails  are  not 
liable  to  injary  from  any  lateral  pressure,  and  as  the  extension  of 
planes  oSen  no  resistance  to  rolling  bodies,  and  for  the  same  reason 
bodies  in  contact  will  be  less  indented  by  a  given  pressure,  it  is  ob- 
vioaa  that  a  wooden  rail  four  or  five  inches  broad,  would  be  as  little 
indoited  fay  the  perpendicular  pressure  of  the  wheels  as  iron  plates 
two  Indies  broad  and  one-half  thicl^  (which  are  the  usual  dimensions, 
aad  will  cost  not  less  than  one  thousand  dollars  per  mile,  for  a  sin- 
gle track  or  line,)  and  of  course  may  be  substituted  for  the  iron.  I 
can  speak  widi  more  confidence  on  the  comparative  advantages  of 
wooden^rails,  with  those  of  iron,  from  numerous  experiments  with  a 
ear  ooe-foorth  thd  common  si£e,  and  two  sections  of  rsils,  one  of 
wood,  iht  other  fisced  with  iron.  The  car  was  loaded  with  three 
tioMS  the  proper  weigiit,  and  run  back  and  forward'  many  hundreds 
of  times,  without  *die  lest  perceptible  difference,  and  an  increase  of 
weight  oidy  increased  the  resistance  to  the  moving  power,  in  the 
same  ratio,  which  shows  that  the  increase  of  resistance  was  the  re- 
sult of  fitction  at  the  axles.  Iron,  however,  may  be  used  where  it 
can  be  procured,  but  its  expense  would  be,  in  many  places,  an  in- 
saroMwntaUe  otetacle  to  the  use  of  rail-roads. 

6.  The  reaction  of  friction  at  the  main  axle,  is  a  subject  which 

■may  have  attempted  to  accomplish.    Secondary,  or  friction  wheels, 

bmwe  hem,  by  some,  thought  to  answer  this  purpose.    They  may, 

if  deemed  expedient,  be  applied  to  this  car,  with  the  same  enect  as 

aor  other,    f,  however,  do  not  recommend  them,  as  their  advantage 

wjlf  scarcely  warrant  their  introduction.    They  have  been  Ions  m- 

kre  the  jiaNic,  and  their  merits  are  fully  known.    Their  chief  re- 
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dttctiM>n  18  supposed  to  exist  in  the  rolling'  movement  tiiey  give  m 
place  of  the  slippiDg  one.    This  seeming  advantage  is  not  without  * 
its  difficulty.   The  point  of  contact  between  the  main  axle  and  the 
friction  wheel  is  so  small,  that  thev  are  easily  indented  or  bruised, 
in  which  case  they  increase  what  they  are  designed  to  diminish. 

7.  The  only  resistance  to  be  encountered  on  level  roads,  is  fric- 
tion, but  as  a  horizontal  plane  is  not  to  be  expected  in  the  location 
of  rail-roads  of  any  considerate  length,  another  resistance  will  be 
to  encounter  from  gravity.  A  power  which  will  keep  the  car  in 
motion  on  the  plane,  will  be  insufficient  to  propel  it  upon  a  slight 
inclination.  This  will  be  better  illustrated  from  the  following  state- 
ment. The  usual  abatement  made  for  friction  is  one  pound  to  every 
two  hundred  of  the  load.  The  resistance  of  gravity  will  be  as  the 
length  of  the  plane  exceeds  the  altitude.  In  an  inclination  of  6 
inches  to  the  100  feet,  or  26.4  feet  to  the  mile,  the  resistance  from 
gravity  and  friction  would  be  2  pounds^  double  this  inclination,  and 
the  resistance  will  be  S  pounds  to  every  200  of  load,  (one-fourth  of 
the  load  is  deducted  for  the  weight  of  the  car,  although  it  is  here 
included,)  triple  the  first  inclination  will  give  4  lbs.  to  200.  Now 
if  we  admit  112  lbs.  for  a  horse  power,  he  will  draw  on  a  level  10 
tons,  and  on  the  first  inclination  cited  above,  he  will  draw  5  tons, 
on  the  second  Si  tons,  on  the  third  2^  tons.  From  these  facts  it 
appears  that  only  one-fourth  of  the  resistance  in  the  last  result  is 
from  friction.  This  shows  that  lai^e  expenditures  in  the  reduction 
of  friction  are  not  commendable.  The  ordinary  wheel  and  axle  will^ 
in  most  cases,  be  the  safest,  especially  if  the  journals  be  steeled, 
and  well  hardened  and  |>oli8ned. 

8.  The  material  used  in  the  construction  of  the  principal  wheels, 
should,  I  think,  be  cast  iron;  it  is  the  most  durable,  and  susceptible 
of  tjlie  neatest  conformation.  Caution  is  necessary  in  the  forming 
of  the  arms  or  spokes,  to  guard  against  the  contraction  which  they 
undeigo  while  cooling  in  &e  mould.  Small  castings  contract  more 
in  proportion  to  the  Quantity  of  metal  than  large  ones,  and  as  the 
arms  are  less  than  the  rim,  they  are  subject  to  this  inequality,  as 
iftay  be  seen  in  the  expansion  and  interstice  when  they  are  broken. 
To  remedy  this  defect  I  would  make  the  arms  crooked,  or  curved. 
The  radius  of  the  curve  e^ual  to  that  of  the  periphery  of  the  rim. 
This  allows  the  arms  to  give,  or  expand,  to  suit  the  rim. 

9.  In  the  construction  of  our  rail-roads,  we  have  taken  England 
as  a  model  after  which  to  copy,  without  ever  asking  the  question, 
whether  her  plans  were  adopted  from  motives  of  policy,  or  necessity. 
This  appears  to  me  preposterous.  England,  it  is  known,  uses  iron 
rails,  but  may  this  not  oe  accounted  for  from  the  fact,  that  she  has 
iron  in  greater  abundance  than  timber.  In  the  United  States,  the 
reverse  is  the  fact.  Here,  population  is  dispersed  over  an  immense 
extent  of  territory,  while  England  is  small,  and  her  population  dense. . 
To  connect  the  principal  cities  of  the  United  States  would  require 
tenfold  the  extent  of  rail-road  that  it  would  require  to  connect  ttiose 
of  England.  Hence  it  is  obvious  that  if  we  would  enjoy  the  use  of 
rail-rwis  extensively,  we  must  adopt  some  plan  less  costly  than  that 


Digitized  by 


Google 


Bemarks  an  the  Seff-tutfusttngSail-roiuland  Street  Car.  25 

of  inm.  Wood  offers  a  ready  substitute;  timber,  as  fine  as  the  world 
prodaces,  abounds  in  our  country,  which  may  be  procured  so  cheap^ 
that  to  niake  a  wooden  rail-road  would  cost  but  uttle  more  than  to 
make  a  good  road  for  ordinary  carriages.  These  wooden  nuls  may 
be  confiued  to  the  ground  either  by  sills  of  timber  laid  at  right  an- 

gea,  with  grooves  in  which  the  rails  may  be  imbedded  and  made 
at  by  keys  or  bolts;  or  they  may  be  supported  on  posts  of  wood 
tank  ID  the  ground  sufficiently  deep  to  be  undisturbed  by  the  effects 
of  frost  Timber  which  will  admit  of  splitting  into  pieces  of  6  or  8 
inches  square,  will  be  found  the  best,  as  trees  which  will  quarter 
that  size,  and  are  sound,  may  be  considered  in  their  prime.  The 
juices  which  all  kinds  of  timber  contains,  and  which  is  a  great  means 
of  its  early  decay,  should  be  expelled  by  kiln  drying.  This  is  a 
cheap  and  easy  process,  and  would  increase  the  durability  twofold. 
Farmers  who  have  taken  the  .precaution  to  season  well  their  posts 
for  fencing,  will  testify  to  the  truth  of  this  observation.  Posts  have 
this  advantage  over  sills;  where  steam  power  is  used,  the  expense 
of  levelling  may  be  sreatly  diminished,  as  the  posts  may  be  raised, 
to  a  considerable  elevation  above  the  ground;  and  this  elevation 
would  also  be  an  advantage,  as  it  would  tend  to  keep  the  rails  free 
from  the  elects  of  gravel  and  frost  Where  suitable  stones  could 
be  procured  and  set  in  the  ground  endwise,  with  holes  drilled  into 
the  apper  ends  by  which  to  secure  the  rails,  they  ought  to  be  sub- 
stituted for  the  wooden  posts. 

10.  These  posts,  whether  of  wood  or  stone,  should  be  welt  set  into 
the  gnwnd,  and  secured  by  ramming  a  large  quantity  of  broken 
stones,  or  pure  gravel,  around  them,  and  may  be  placed  at  intervals 
of  8  or  10  feet,  provided  the  rails  are  8  or  10  inches  deep.  The  rails 
may  be  confined  to  a  proper  width  apart,  by  small  scantling  extend- 
ing across,  and  made  fast  to  them.  The  width  of  the  rails  should 
be  about  5  feet  from  centre  to  centre,  or  4  feet  8  inches  between 
them. 

11.  It  now  remains  for  an  intelligent  community  to  decide  how 
Ait  these  remarks  are  applicable  to  the  state  of  our  country,  and 
whether  we  shall  wait  until  able  to  construct  iron  rail-roads,  or  lav 
hold  of  the  means  now  in  our  power,  and  employ  wooden  rails,  which 
will  easare,  before  they  are  worn  out,  sufficient  capital  to  construct 
those  of  a  more  durable  material.  I  am  firmly  persuaded  that  were 
we  to  adopt  the  foregoing  system  of  car  and  rail-road,  we  should  so  far 
convince  the  public  of  their  advantage  in  a  general  and  commercial 
point  of  view,  as  to  insure  capital  sufficient  to  construct  rail-roads 
of  anjr  description.  The  great  mass  of  the  communitjr  are  not  aware 
of  their  advantages,  and  are  not  willing  to  risk  their  capital  in  a 
speculation  attended  with  such  enormous  expenditures  as  that  of 
establishing  iron  rail-roads,  while  they  would  willingly  contribute  to 
Hie  ionaatioii  of  a  wooden  one  of  trifling  cost. 

Respectfully,  yours, 

John  Pollock. 
You  ?IL--.No.  Iz-Januaht,  1831.  4 
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Specification  of  a  patent  for  an  impravenwU  in  the  manufacture  cf 
Reeds  for  fVeavers,  Granted  to  Jacob  Sbnnbff,  of  the  City  of 
Philadelphia^  October  1,  1830. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Jacob  Senneff, 
of  the  city  of  Philadelphia,  have  invented  a  new  and  asefal  improve- 
ment in  the  manufacturing  of  reeds  for  weavers,  in  which  heat  is 
applied  for  the  purpose  of  straightenine  the  splits  or  dents  prepara- 
tory to  their  being  set  in  the  reed,  and  that  tne  following  is  a  full 
and  exact  description  of  the  process,  and  of  the  machinery  bj  which 
the  same  may  be  effected. 

In  accomplishing  the  end  proposed,  I  proceed  upon  the  well  known 
facts,  that  wood,  or  cane,  or  strips  of  either,  confined  in  any  form, 
and  then  submitted  to  the  action  of  heated  water,  or  steam,  or  in  anv 
way  heated,  when  imbued  with  moisture,  and  afterwards  dried,  wifl 
retain  the  form  given  to  it,  whether  curved  or  straight. 

I  take  the  strips,  or  dents,  prepared  in  the  usual  way  for  making 
reeds,  and  after  soaking  them  m  water,  arrange  thekn  in  rows,  either 
upon  boards  or  metallic  plates,  prepared  to  receive  them,  placing 
them  flatwise  together,  and  extending  them  along  nearly  the  whole 
length  of  the  board,  or  plate.  Two  or  more  rows  may  be  thus  ex- 
tended, according  to  the  width  of  the  board,  or  plate,  upon  one  end 
of  which  there  should  be  a  projecting  cleet,  or  ledge,  to  sustain  them. 
1  cover  any  convenient  number  of  boards,  or  plattn,  in  this  way,  and 
place  them  over  each  other.  I  then  place  them  in  a  frame  prepared 
for  the  purpose,  in  which  pressure  may  be  made  upon  them,  by 
means  of  screws,  wedges,  or  otherwise.  When  thus  pressed,  they 
are  submitted  to  the  action  of  heat,  and  then  perfectly  dried,  which, 
if  necessary,  may  be  quickly  done,  by  placing  the  whole  in  an  oyen. 

For  the  purpose  of  giving  a  practical  view  of  my  mode  of  proce- 
dure, I  have  accompanied  this  specification  with  a  drawing  of  the 
gress  in  the  form  in  which  I  now  employ  it,  not  intending  to  con- 
ne  myself  to  this  particular  construction,  as  what  I  claim  is  not 
the  form  of  the  press,  but  the  process  for  straightening  splits  for 
reeds,  upon  the  principles  above  described,  that  is  to  say: 

I  claim  the  mode  of  straiffhtening  splits,  or  dents,  for  weavers' 
reeds,  by  the  united  aid  of  neat,  moisture,  and  pressure,  between 
flat  plates.  Jaoob  Sbnnbff. 


I^fidfkaiion  of  a  patent  for  an  improvement  in  the  preparing  of  Clay 
for  Maldng  Brick.  Granted  to  Jarbd  G.  Talcott,  Glaatanbury^ 
Hartford  county^  Connecticut^  October  1,  1830. 

Thb  machine  for  preparing  clay  for  making  brick,  is  a  cylindrical 
tub  open  at  the  top,  fixed  on  a  firm  platform,  with  a  perpendicular 
shaft  passing  through  the  centre,  resting  in  a  socket  on  a  supporter 
beneath  the  platform;  having  a  sweep  attached  to  the  head  of  it,  for 
the  purpose  of  causing  it  to  revolve  by  horses,  or  other  power. 
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The  t«b  is  fkUed  about  two-thirds  of  its  depth  from  the  bottom  up, 
with  sqiHure  bars  of  iron,  about  four  inches  apart,  passing  from  side 
ta  side^  and  secured,  with  the  angles  of  the  squares  Tertical  and 
horixontal,  intersecting  each  other  with  a  snail  angle,  and  leading 
room  in  the  centre  for  the  shaft*  The  main  body  of  the  shaft  is  an 
eicht  sqaare  timber,  through  every  square  of  which  are  driven  bars 
or  square  iron  about  four  inches  apart,  and  in  lenrth  nearly  the 
diaaieter  of  the  tab.  These  are  drawn  out  into  honzontai  knives, 
gradually  commeacine  about  one-third  the  distance  from  tiie  shaft, 
to  the  extremity;  and  these  knives  are  so  disposed  as  to  pass  through 
io  the  rcTolntioos  of  the  shaft,  every  intermediate  space  of  the  hort- 
ZfOotai  bars  in  the  tub,  or  cylinder. 

By  the  means  of  successive  revolutions  of  the  shaft  with  the  knives, 
the  mixture  of  sand  and  clay,  or  clay  alone,  is  perfectly  prepared, 
when  it  reaches  the  bottom  of  the  tub,  where  ft  passes  off  fit  for 
Boulding,  through  an  aperture,  into  a  platform,  where  the  striker 
stands  to  perform  his  labour  without  any  removal  of  the  preparation. 

The  improvement  claimed  in  the  machine,  is,  the  placing  the  bars 
and  knives  in  such  a  position  as  to  clear  it  from  dl  obstructions  of 
roots,  grass,  and  other  substances  incidental  to  clay,  without  stop- 
ping its  operation,  merely  by  reversing  its  motion,  which  effectually 
prevents  de/aj,  and  is  a  great  saving  of  labour,  as  well  as  preparing 
the  c[ay  better  with  less  expense  than  any  machine  hitherto  used. 

Jarxd  G.  Taloott. 


SptaficaHon  of  a  patent  for  an  improvement  in  the  art  ofmamfac- 
tmvng  Malleable  Iron  from  Pig  Metal.  Granted  to  Thomas  Cot- 
Toa  Lbwis,  Pine  Creeks  Meghany  county^  Penneylvamay  October 
I,  18S0. 

1  DO  hereby  declare  that,  according  to  the  best  of  mj  knowledge 
and  belief,  I  am  the  original  and  sole  inventor  of  an  improvement 
in  the  manufacture  of  malleable  iron  by  means  of  a  reverberatory 
fornace  for  melting  and  refining  the  pig  metal,  without  the  aid  of 
bellows,  or  the  necessity  of  coa&ng  the  mineral  coal.  Hitherto,  the 
pig  metal  has  been  renned  by  means  of  a  blast  run  out  refinery, 
h^ted  by  mineral  coal  coak,  or  the  char  of  wood;  and  in  conse- 
quence of  the  pig  metal  being  laid,  (stratum  super  stratum,)  upon 
tne  conk,  they  melt  down  together,  and  the  impurities  of  the  coak 
must,  more  or  less,  incorporate  with  the  metal  while  in  a  state  of' 
fusion.  The  method  I  have  adopted,  will  obviate  those  evils,  as  well 
as  be  a  considerable  saving  to  the  manufacturer. 

A  reverberatory  furnace  is  first  provided,  fifteen  feet  long  in  the 
clear,  by  four  feet  wide;  the  grate,  or  fire-place,  is  three  feet  long, 
bj  /bur  feet  wide;  the  body  of  the  furnace  is  nine  feet  long  by 
four  feet  wide;  the  neck  oi  the  furnace  leading  into  the  stack  is 
e%fateeD  inches  long;  the  bottom  of  the  stack,  or  flue,  is  eighteen 
inches  square,  making  the  whole  inside  length  fifteen  feet;  over  the 
^ue  stands  the  stack,  which  is  thirty-five  feet  high  by  eighteen  inches 
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sqwre  m  tiie  clear.  On  the  side,  or  front  of  the  AirBaee,  and  een-' 
tre  of  the  grate,  stands  the  stock  hole  of  nin^  inches  square,  for  in- 
trodacing  the  mineral  coal  into  the  gratew  Upon  the  same  side,  or 
front)  and  the  middle  of  the  nine  feet  length,  is  a  door  for  intro- 
ducing the  pig  metal,  which  door  waj  is  twenty-two  inches  wide  bj 
eighteen  inches  high.  A  door  of  cast  metal  is  made  to  shot  up  said 
door  waj,  as  soon  as  the  metal  is  introduced,  that  as  little  air  as 
possible  maj  be  introduced  into  the  furnace.  In  the  centre  of  the 
door,  and  at  the  lower  edge,  is  an  opening  of  five  inches  high  bj 
three  inches  wide,  for  the  purpose  of  agitating  the  metal  while  in  a 
state  of  fosion;  while  the  metal  is  melting,  said  hole,  or  oneninr, 
is  stopped  up  by  a  brick,  or  piece  of  cast  metal,  made  to  nt  such 
<ipeninff.  In  the  body  of  the  furnace,  opposite  the  door  way,  is  the 
basin  for  receiving  the  melting  metal,  which  is  ten  inches  deep  be« 
low  the  door  way,  dr  fore  plate.  Said  basin  is  two  and  a  hair  feet 
diameter  at  the  bottom,  to  slope  gradually  from  the  upper  part,  or 
&ce  of  the  bottom.  Said  bottom  is  made  of  coarse  sand  of  the  si- 
lecioos  kind,  and  the  clearer  such  sand  is  of  alumine,  or  calcareous 
matter,  the  better  it  will  endure  the  heat  of  smeltine.  When  the 
furnace  is  sufficiently  heated  for  melting,  |  to  one  busnel  of  charcoal 
is  to  be  introduced  into  the  basin  through  the  door  wayi  after  which, 
Due  bushel  of  foree,  or  hammer  cinder,  previously  made,  which  cin- 
der is  to  cover  the  charcoal  previously  introduced.  After  which, 
eighteen  or  twenty  hundred  weight  of  pig  metal  is  introduced,  which 
is  carefully  to  be  laid  round  the  basin,  leaving  spaces,  if  possible, 
between  ail  the  pigs,  for  the  action  of  the  flame  to  facilitate  smelt- 
ing. As  soon  as  the  charge  of  metal  is  introduced,  fresh  coals  are 
to  be  thrown  into  the  grate,  the  fire  well  stirred  up,  and  the  stock 
hole  closed  with  small  coal,  to  prevent  any  current  of  air  introduc- 
ing itself  that  wayi  in  fact,  no  air  ought  to  be  let  in  if  it  can  be  pre- 
vented, otherwise  than  through  the  fire  from  below  the  grate.  The 
fire  being  well  kept  up  for  the  space  of  an  hour,  the  metal  will  have 
nearly  melted;  as  soon  as  the  workman  perceives  that  to  be  the  case, 
it  will  be  necessary  for  him  to  introduce  an  iron  rabble  into  the  fur- 
nace through  the  opening  in  the  door,  and  draw  the  whole  of  the 
metal  from  the  sides,  into  the  basin;  then  introduce  I  to  1  bushel 
of  charcoal  upon  the  fiice  of  the  metal  in  fusion.  The  fire  must  be 
kept  up  as  strong  as  possible,  and  the  metal  frequently  agitated  with 
an  iron  bar  or  rabble.  In  half  an  hour  after  the  whole  is  melted 
down,  it  will  be  sufficiently  decarbonized  to  let  it  run  out  tlfTongh 
the  tapping  hole  which  is  upon  a  level  with  the  bottom,  or  ten  inches 
below  the  Tore  plate,  or  door  sill.  Cast  metal  boxes  are  prepared, 
about  Si  inches  deep,  20  inches  wide,  and  10  or  12  feet  long,  and 
placed  below  the  tapping  hole  to  receive  the  metal;  in  half  an  hour 
such  refined  metal  will  be  ready  to  take  out  of  the  box,  and  hauled 
out  of  the  way. 

Much  depends  upon  the  skilfiilness  of  the  refiner,  in  depriving 
the  metal  or  its  carbon,  and,  at  the  same  time,  to  prevent  too  great 
an  oxidation  from  taking  place.  If  the  metal  is  sufficiently  fluxed, 
the  texture  will  be  clear,  and  more  or  less  branching  like  the  fibre 
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I  Mk  leafi  with  firvm  i  of  uk  tnck  to  an  inch  of  honej  comb  ap- 
Ance  upon  ike  vpper  snrfiice. 

A  fomace  wpan  t£e  above  constractioD,  if  properl j  attended  to, 
wUI  refine  $i  to  4*  tons,  in  twelve  honn,  and  consume  15  to  18 
buahels  of  aunenl  coal  to  each  ton,  two  bneheis  of  the  char  of  wood, 
a&d  89  cwt  of  ^  metal  to  each  ton  of  refined  metal.  The  advan- 
iagei  of  refiniDK  merthe  above  method,  will  appear  obvions  to-everj 
disceraing  mina,  as  the  metal  ii  not  brought  into  contact  while  in  a 
state^of-fiMioii,  with  any  part  of  the  mineral  coal. 

Fhmi  the  intense  heat  of  the  farnace,  the  volatile  parte  of  the  coal 
are  annnmed,  or  pass  along  the  roof  of  the  farnace  into  the  floe, 
while  file  snrfiue  of  the  metal  is  protected  bj  the  charcoal  and  the 
scoria,  which  in  all  cases  keep  uppermost  without  incorporating  with 
the  metal.  Refining  after  the  aoove  way  will  be  of  great  advantage 
to  forces  which  bloom  by  means  of  charcoal,  as  it  will  creatly  facili- 
tale  £e  procedure  and  lessen  the  quantity  of  charcou  used*  The 
iron  made  as  sbove  is  quite  malleable,  close  in  texture,  and  fibrous. 
One  g^eat  acquisition  is,  that  said  refining  furnace  renuires  no  nm- 
cfainery  attacked  to  it,  and  may  be  erected  out  of  tne  way  of  all 
<»ther  buildings.  Thomas  C.  Lbwis. 


ENGLISH  PATENTS. 
TbIossPH  WAnoYf  Esq.  executor  of  Chakl^s  BRODERip,/or  cer- 
tain  improvements  in  the  construction  of  Steam  Engines.    Dated 
November  S9tb,  1828. 

Thxsk  improvements  the  patentee  divides  into  three  sections:— 
the  first  consisto  of  an  arrangement  of  parts,  added  to  the  cylinder 
of  (he  steam  engine,  by  which  the  beam,  side  rods,  parallel  motion, 
Ac  are  render^  unnecessary.  In  this  method  the  piston  rod  is  at- 
tached by  a  moveable  joint,  or  ball  and  socket,  to  the  piston,  and 
the  upper  part  is  connected  with  a  crank,  which  conveys  motion,  as 
reqoired,  to  other  machinery.  The  piston  rod,  in  its  passage  up- 
wards, passes  through  a  iointed  stoffing  box,  which  slides  horiKontaUy 
alon|;  the  top  of  the  cylinder,  in  reverse  directions,  alternately,  ac- 
eording  to  the  strokes  of  the  piston;  by  this  means  the  piston  rod  will 
oacillate,  and  produce  rotary  motion,  without  the  assistance  of  the 
usual  apparatus  emploved  for  that  purpose. 

Anvtoer  method  is  described  by  Mr.  D'Arcy  for  effecting  this  ob- 
ject, in  which  be  does  away  with  the  sliding  stuffing  box.  In  this 
instance  the  rod  is  also  attached  to  the  piston  by  ft  hinged  jointi  but 
a  metal  chamber  or  trough,  sufficiently  large  to  admit  of  the  angular 
oocillation  of  the  rod  encompasses  it,  and  oeing  attached  to  the  pis- 
ton, it  works  perpendicularly  through  an  aperture  correctly  formed 
in  the  corering  of  the  cylinder,  and  well  packed  to  prevent  the 
escape  i^  steam.  Of  these  two  methods,  the  first  described  is  pointed 
out  as  beiog  the  most  useful. 

The  second  section  of  the  invention  is  what  the  specifier  terms 
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*<  a  compound  connectiog  frame;^'  but  we  are  at  a  loss  to  discover 
what  novel  feature  there  can  be  in  attaching  three  cranks  to  a  straight 
frame  of  metal,  which  are  evidentW  the  whole  of  the  component 
parts  of  this  compound  connecting  frame.  It  is  stated,  that  it  may 
be  adapted  with  advantage  to  an  engine  formed  on  the  principle 
above  described,  which,  by  superseding  so  much  of  the  usual  gear» 
will  be  found  particularly  suited  to  land  and  water  carriage,  from 
its  occup^injg  much  less  than  the  usual  space. 

When  it  is  desirable  to  place  the  engine  very  low  down  in  a  ves- 
sel, the  power  can  be  communicated  to  the  paddles  in  their  ordinary 
situation  by  using  the  connecting  frame  above  mentioned,  one  of  the 
cranks  being  attached  to  the  shaft  of  a  spur  wheel  communicating 
with  the  piston;  the  second,  to  a  part  of  the  vessel  to  serve  as  a 
guide;  and  the  third,  to  the  shaft  of  the  paddle  wheel. 

The  third  section,  after  a  lengthy  description  of  a  valve,  to  which 
no  claim  is  laid,  is  described  as  being  for  the  economizing  of  the 
caloric  employed  in  the  generating  of  steam,  by  causing  the  smoke 
and  heated  air  proceeding  from  the  furnace,  to  pass  in  a  horizontal 
direction  through  a  *^  steam  receiving  vessel,"  and  sttt»equently 
through  a  vertical  chimney.  The  valve  before  alluded  to,  (which, 
not  being  a  part  of  the  invention,  we  refrain  from  particularizing,) 
is  directed  to  be  placed  in  the  steam  pipe  between  the  boiler  and 
the  steam  receiving  vessel,  which  latter  is  represented  in  the  draw- 
ings of  the  specification  as  being  a  square  metal  box,  divided  by  a 
vertical  partition;  and  the  patentee  lays  claim  to  the  operation  of 
shutting  off  the  steam  for  a  stipulated  period,  as  necessity  may  re- 
quire, from  the  boiler  to  the  receiving  vessel;  but  not  as  regards  any 
other  situation.  [i?qo.  Pat.  Itiven. 


To  Benjamin  Goulson,  Surgeon^  for  certain  improvemente  in  the 
mantifaeiure  of  Farina  and  Sugar  from  Vegetable  productiona. 
Dated  December  14,  1829. 

This  patent  is  stated  to  be  for  two  distinct  processes:  the  one, 
for  convertiQg  certain  vegetable  productions  into  farina  or  flour;  the 
other,  for  manufacturing  the  same  into  saccharine  matter  or  sugar, 
and  are  described  as  folio ws:— 

The  roots  or  vegetable  productions  to  be  employed,  are  dahlia, 
carrots,  turnips,  Met,  mangel-wurzel,  and  potatoes.  These  4>eing 
well  stripped  of  their  skin,  or  washed,  are  steeped,  either  whole,  or 
cut  in  slices,  in  pure  water  and  acid,  in  the  proportion  of  two  pounds 
of  acid  to  one  hundred  pounds  of  roots  for  uie  dahlia,  and  increasing 
the  quantity  of  the  acid  for  the  remaining  roots,  in  the  rotation  they 
are  mentioned,  up  to  ten  pounds  for  potatoes.  Any  acid  substance 
or  acid  salt  will  answer  the  purpose,  but  that  preferred  is  sulphuric 
acid.  When  sufficiently  acted  upon  by  the  liquor,  the  roots  will' 
become  white  and  soft:  the  former  is  then  to  be  run  off,  and  the  lat- 
ter, after  being  well  washed  in  pure  water  to  deprive  them  of  the 
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acid,  are  directed  to  be  dried  in  the  sun,  or  in  stoves,  and  then  to 
be  nound:  farina,  or  flour,  will  thas  be  produced,  which  may  be 
asM  \Vk  Viea  of  wheaten  flour  for  making  bread. 

In  the  second  process,  the  farina  obtained  by  the  above  method, 
is  directed  to  be  boiled  in  dilute  sulphuric  acid,  in  the  proportion  of 
two  pounds  of  acid  to  one  hundred  pounds  of  farina,  and  saccharine 
matter  or  sugar  will  bj  this  means  be. formed,  which  is  clarified  in 
the  uaai  way.  The  susar  can  be  also  obtained  from  the  roots  be> 
fore  bong  manafacturedinto  farina,  by  subjecting  them  at  the  iem- 

Cnre  of  the  atmosphere  to  the  action  of  ten  pounds  of  acid  to  one 
red  pounds  of  roots.  [76. 


7b  Thomas  CobBj/ot  certain  improvements  in  the  manttfacture  of 
Psfer  intended  to  be  itpj^ied  to  the  covering  of  Walls  or  the  hang- 
ing ifSooms^  and  m  the  Jlpparattis  for  effecting  the  same.  Dated 
September  15, 1829. 

Thm  patent  embraces  several  objects  relative  to  the  manuiacture 
of  jmer  for  hanging  rooms. 

The  first  described  is  a  method  of  manufacturing  tinted  paper  by 
embossing  during  the  process  of  making,  which  is  efllected  by  pass- 
tag  tbe  polp  between  rollers  pr  plates,  one  of  which,  at  least,  is  en- 
graved with  any  suitable  device:  the  colour  is  mixed  with  the  pulp 
prevkmsly  to  its  being  rolled,  and  the  paper  is  consequently  but  of 
one  hue. 

The  second  process  is  for  embossing  the  paper  after  it  has  been 
made,  in  which  plates  and  rollers,  as  in  the  former  instance,  are  also 
employed,  but  with  this  diflference,  that  one  or  more  of  them  are  di- 
rected to  be  heated,  by  which  it  will  be  made*to  resemble  silks  and 
other  substances. 

The  third  is  for  uniting  two  pieces  of  paper  together,  by  means  of 
an  apparatus  that  shall  presently  be  described,  for  the  purpose  of 
giving  it  a  more  solid  appearance,  and  also  for  increasing  its  dura- 
bilitj  when  pasted  against  the  walls.  The  sheets  or  lengths  of  paper 
maj  be  either  of  the  same  colour,  or  the  one  white  and  the  other 
comired.  The  umer  or  outside  sheet  may  be  embossed  bv  either 
of  &e  means  described,  or  the  two  may  be  embossed,  after  tneir  be- 
ioffjmned  together,  as  may  be  found  most  convenient 

Toe  fourth  part  of  the  invention  is  for  uniting  paper  with  pieces 
of  silky  cotton,  or  other  suitable  substance,  by  which,  it  is  stated, 
that  an  appearance  of  much  greater  than  their  actual  value  will  be 
imparted  to  the  latter.  The  silks  or  other  substances  are  coated  on 
one  »de  with  any  glutinous  matter,  and  being  placed  in  their  pro- 
per aitaations  on  ine  paper,  the  whole  is  passed  through  the  rollers 
as  in  tiie  former  instance.  It  is  recommended  to  cause  the  paper  to 
be  twilled,  by  passing  it  previously  throu^  rollers  with  grooves 
formed  nraad  their  circumference,  by  which  means,  it  is  stated,  that 
the  paner  will  more  readily  receive  the  stamp  of  the  embossing  roll- 
er, and  consequently  give  a  sharper  appearance  to  the  silk. 
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The  fifth  and  last  object  of  the  patent,  is,  for  the  machiae  before 
noticed  for  pasting  together  the  sheets  or  lengths  of  paper.  In  this 
machine,  the  white  paper  to  form  the  under  side  being  wound  round 
a  roller  properly  weighted,  to  prevent  its  unrolling  too  quicklj, 
passes  upwards  throueh  two  rollers  covered  with  plush,  one  of  which 
may  be  also  converted  into  a  rotary  brush;  this  tatter  revolves  in  a 
box  of  paste,  and  coming  in  cpntact  with  the  paper,  covers  it  evenl  v 
with  a  coating  of  the  paste.  The  paper  then  proceeds  upwards  till 
it  arrives  at  a  large  drum  or  winding  roller,  where  it  meets  the  other 
paper  on  which  it  is  to  be  pasted,  and  which  is  conveyed  from  the 
opposite  side  of  the  machine  by  means  of  guiding  rollers;  the  whole 
being  properly  weighted,  it  is  kept  distended,  and  presses  evenly 
with  tne  pasted  paper  on  the  drum,  on  which  it  is  wound  to  any 
length  reanired. 

In  the  final  clause  of  the  specification,  th^  patentee  declares,  that 
he  does  not  claim  as  his  invention,  the  embossing  of  paper  in  gene- 
ral,  but  only  as  regards  that  employed  for  the  hanging  of  rooms;  he 
also  states,  that  he  does  not  confine  himself  to  the  mode  described 
of  pasting  together  sheets  of  paper,  but  that  the  same  may  be  effected 
by  any  known  method.  [/&. 


7b  James  Stewart,  Piano  Forte  Maker^for  his  having  invented 
certain  improvements  on  Piano  Fortes^  and  in  the  mode  of  stringing 
the  same.    Enrolled,  September,  1827* 

There  are  three  features  of  improvement  proposed  under  this  pa- 
tent; the  two  first,  consist  in  certain  novelties  in  the  construction 
and  adoption  of  the  dampers  of  double  action  grand  piano  fortes; 
the  last  is  in  the  manner  of  attaching  the  strings  to  their  pins,  on  all 
descriptions  of  piano  fortes. 

In  tne  first  place  it  is  proposed,  instead  of  bringing  the  damper 
wire  immediately  over  the  string  which  is  to  be  acted  upon,  to  place 
it  two  semitones,  or  one  whole  note  off.  As  for  instance,  if  the  string 
to  be  acted  upon  is  F,  then  place  the  wire  damper  between  the  string 
of  G  and  6  snarp,  and  so  of^the  damper  wires  of  all  the  other  strin{;s. 
The  wires  of  these  dampers  are  to  be  placed  further  back  in  the  m* 
strument  than  usual,  in  order  to  leave  ro6m  for  the  introduction  of 
a  stopper,  to  prevent  die  recoil  of  the  hammer  after  the  note  has  been 
struck. 

The  second  improvement  is  taking  off  the  weight  of  the  dampers, 
to  render  the  touch  of  the  instrument  delicate,  which  is  effected  by 
partially  Kaisins;  the  damper  lever,  and  only  aUowing  a  part  of  it  to 
bear  upon  the  key. 

Third,  it  is  proposed,  instead  of  forming  a  loop  at  the  end  of  the 
string,  for  the  puipose  of  attaching  it  to  tiie  hitch  pin,  to  fix  a  very 
strong  hitch  pin,  and  to  pass  the  string  round  it,  bnnging  the  end  of 
the  string  back  again  to  another  tightening  pin,  and  so  causing  one 
string  to  form  two  unison  cords.    It  is  stated  that  the  friction  of 
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the  fltrai^om  Hw  Utch  pin,  wyi  t^  safficieot  to  bold  it,  and  to  allov 
of  the  atoiDg  oo  eack  Bioe^  constitutiDg  two  cords  to  bo  tuned  sefNU 
imtftLj.  [Zondoft  Joumo/. 


To  JoftKPH  J0NS8,  GentlemanjfoT  his  moefUion  of  an  imprevemerU 
M  eeriam  parts  of  the  process  of  SmsUmg^  or  obtaining  MetaUie 
.  Copper^  from  Copper  Ore.    Enroilody  Jaauarj,  1824. 

This  improveineiit  is  designed  to  assist  the  fusion  of  the  metal 
contained  in  copper  ore,  and  comctf  into  operation  after  the  ore  has 
been  brought  into  that  state  called  r^las,  or  eoarse  metal. 

Regoltts,  the  patentee  coflsfders,  contains  sulpfauret  of  cdpper, 
inth  salpbOret  of  iron^  and  in  order  to  cause  the  copper  to  run  more 
readily^  ne  proposes  to  mix  the  regnliio  with  a  portion  of  copper  ore 
that  is  free  from  sulphvrf  whkb,  if  not  pure  in  its  natural  state, 
must  be  le'^Aaffoi  wa  bj  caleinattoa.  The  pure  metal  acts  as  a  flux 
to  the  ^^oppor  ore,  and  the  iron  then  flows  on  the  top,  which  may  be 
taken  on  bj  skimming,  or  drawn  awaj  at  the  tap  hole. 

The  quantity  of  copper  ore  required,  will  depend  upon  the  state 
of  the  r^Ias^  which  will  be  readily  found,  ana  this  process  being 
repeated  aever&t  times,  will  considerably  expedite  the  operation  of 

\lbm 


7b  WnxiAv  GrmioBirrHWArrB,  Esq.  for  a  new  process  of  making 
Suiphate  ofMagMnOy  commOnh/  eaUed  Epsom  Salts.  BnroUedV 
¥ebnuLry,  lasd. 

This  new  process  by  which  Epsom  salts  are  to  be  produced,  10 
bjr  BuxiDg  together  magnesia,  snfphate  of  lime,  or  plaster  of  Paris, 
irah  carlionk:  acid  and  water,  which  will  form  a  sulphate  of  magnesia^^ 

The  magneaia  is  to  be  obtained  either  by  precipitation  from  sea 
water,  or  by  the  eommoa  earthy  precipitations,  or  from  the  ma|He- 
sian  lime  stone.  The  sSime  modes  of  evaporation  and  erystalhta- 
tion,  are  to  be  employed,  as  are  usually  praeticed  by  chemists. 

The  ^tenlee  claims'  to  be  the  first  who  has  used  sulphate  of  lime, 
'  V  acid,  for  the  produetion  of  the  above  salt  [A. 


To  Hkhrtt  fimsT,  Ctotlder^for  his  having  invented  certain  vfoprovt^ 
menis  in  mamjfaeturing  Woollen  Cloth.    Enrolled,  Aug.  1830. 

Mt  improvements  in  mannbcturing  wooUen  cloths  apply  to  that 
put  of  the  process  of  finishing  cloth,  where  a  permanent  lustre  it 
pw9Sk  to  the  boe  of  the  cloths,  usually  by  a  process  called  roll  boil- 
iB|^  thai  is,  stewing  ibt  cloth  when  tightly  wound  upon  a  roller  in 
a  vemel  of  hot  water  or  steam. 

Ao  tfaero  are  Baasiy  disadvantages  attendant  npon  the  operattan  of 
roll  boiliiw,  such  as  injuring  tiie  cloths  by  overheating  them,  which 
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weakens  the  fibre  of  the  wool,  and  also  changes  some  colours.  I 
propose  to  sabstitute  in  place  of  it,  a  particular  mode  of  acting  upon 
uie  cloths,  by  occasional  or  intermitted  immersion  in  hot  water,  and 
also  in  cold  water,  which  operations  maj  be  performed  either  with 
or  without  pressure  upon  the  cloth,  as  circumstances  may  require. 


The  apparatus  which  I  propose  to  employ  for  carrying  on  my  im- 
proved process,  is  shown  in  the  accompanying  drawing,  which  is  a 
section  taken  transversely  through  the  middle  of  the  machine;  a,  a, 
0,  is  a  vessel  or  tank,  made  of  iron  or  wood,  or  any  other  suitable 
material;  I  prefer  it  to  be  sloping  at  the  back  and  front,  and  per- 
pendicular at  the  ends.  This  tank  must  be  sufficiently  large  to  ad- 
mit half  the  diameter  of  the  cylinder  or  drum,  6»  6,  to  be  immersed 
in  it,  which  drum  I  propose  to  make  about  four  feet  diameter,  and 
about  six  feet  long,  or  something  more  than  the  width  of  the  piece 
oi  cloth  intended  to  be  operated  upon.  This  cylinder  or  drum,  ^, 
6, 1  construct  by  combining  segments  of  wood  cut  radially  on  their 
ed^es,  which  I  secure  by  screw  bolts  to  the  rims  of  the  iron  wheels, 
having  anns  with  an  axle  passing  through  the  middle. 

The  cylinder  or  drum  being  thus  formed,  and  rendered  smooth, 
on  its  periphery,  and  mounted  upon  its  axle  in  the  tank,  I  now  wind 
the  piece  of  cloth  upon  it  as  tightly  as  possible,  which  I  do  by  placine 
the  cloth  in  a  heap  upon  a  stool,  as  at  c,  c;  and  having  passed  its  end 
over  and  between  the  tension  rollers,  J,  e,  as  shown,  and  then  se- 
cured it  to  the  drum,  I  draw  the  cloth  progressively  from  the  heap, 
between  the  tension  rollers,  which  are  confined  by  a  pall  and  ratchet, 
or  otherwise,  on  to  the  periphery  of  the  drum,  by  causing  the  drum 
to  revolve  upon  its  axis,  until  the  whole  piece  of  cloth  is  tightly 
wound  upon  the  drum;  when  I  bind  it  round  with  canvass,  or  other 
wrappers,  to  keep  it  secure. 

It  the  tank  has  not  been  previously  charged  with  clean  and  pure 
water,  1  now  fill  it  nearly  to  the  brim,  as  shown  in  the  drawing,  and 
then  opening  the  stop  cock  of  the  pipe,/,  which  leads  from  a  boiler, 
I  allow  stem  to  blow  through  the  pipe,  and  discharge  itself  at  the 
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lewer  end,  by  which  means  I  raise  the  temperature  of  the  water  in 
the  tank,  to  aboat  170  deg.  (Fahrenheit) 

Before  the  temperature  of  the  water  has  cot  up,  I  put  the  drum 
in  alow  rotary  motion,  in  order  that  the  cloth  maj  oe  uniformly 
heated  tfafoagnont,  that  is,  I  cause  the  drum  to  turn,  at  the  rate  of 
nbout  one  rotation  per  minute,  and  in  this  manner  I  continue  ope- 
rating upon  the  cloth  by  immersing  it  in  the  hot  water,  and  then 
fmssing  it  through  the  cold  air  in  succession,  for  the  space  of  about 
e^t  hours,  which  gives  the  cloth  a  smooth  soft  face,  the  texture  not 
bemg  rendered  harah,  or  otherwise  injured,  as  is  frequently  the  case 
ty  roll  boiling.  • 

After  operating  upon  the  cloth  in  the  way  described,  by  passing 
it  through  hot  water,  for  the  space  of  time  required,  the  hot  water 
is  to  be  withdrawn  by  a  cock  at  the  bottom,  or  otherwise,  and  cold 
water  intrddnced  into  the  tank  in  its  stead:  in  which  cold  water, 
the  cloth  is  to  be  continued  turning  in  the  manner  above  described, 
for  the  apace  of  twenty-four  hours,  which  will  perfectly  fix  the  lus- 
tre that  the  face  of  the  cloth  has  acquired,  by  its  immersion  in  the 
hot  water,  and  leave  the  pile  or  nap  to  the  touch,  in  a  soft  silky  state. 

In  the  cold  water  operation,  I  sometimes  employ  a  heavy  pressing 
lolier,  i,  which  being  mounted  in  slots  in  the  frame  or  stanclard,  re- 
vo/ves  with  the  large  drum,  rolling  over  the  back  of  the  cloth  as  it 
goes  roond.  This  roller  may  be  made  to  act  upon  the  cloth^  with 
any  required  pressure,  by  depressing  the  screws,  m^  m,  or  by  the 
employment  or  weighted  fevers,  if  that  should  be  thought  necessary. 

{lb. 


7b  B.  W.  SmoDKR  and  R.  Martihsau,  Coch-faunderSf/ar  certain 
tmfmoemente  tn  CJocke  for  draining  of  lAquids.    AUgmt  SOfA, 

The  vlan  proposed  to  be  adopted  by  these  patentees,  is,  to  manu- 
fiictore  liquor  cocks  out  of  sheet  brass,  or  other  suitable  material, 
by  stamping  a  piece  of  brass  of  an  appropriate  size,  b^  a  powerful 
press  and  suitaole  dies,  into  the  form  required  to  constitute  the  ex- 
terior casing,  and  by  a  similar  process  to  form  the  interior  of  the 
cock.  These  ineoes  are  then  to  be  soldered  together,  with  the  seam 
of  the  one  piece  on  the  side  opposite  to  the  seam  of  the  other. 

The  ping  is  also  formed  of  two  pieces  of  sheet  brass  stamped  into 
form  and  soldered  together,  and  also  to  a  top  piece  which  is  cast 
solid.  The  hollow  cavities  above  and  below  the  liquid  wa^  throuah 
the  i^ng,  are  to  be  filled  up  with  solder  or  lead,  according  to  the 
purpose  for  which  the  cock  is  intended. 

It  is  to  be  regretted  that  the  patentees  have  not  pointed  out,  in 
^eir  specification^  the  advantages  of  this  new  method  of  manu&c- 
taring  cocks,  ^r  tiie  benefits  seem  far  from  being  obvious,  and  we 
fear  bat  few  will  be  able  to  discover  them. 

{Register  of  Arte. 
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To  C.  Random,  Baron  d£  BBuufosE^/or  improvetBenia  in  Fw^ 
arfn$i  tmd  in  Mrtain  atbir  toeqMU  of  defence.    August^  1830. 

Thk  improvemeDta  in  fire-arms  here  contemplated,  are  of  tw^ 
kinds:  first,  the  lock  is  rendered  more  secure  a^iinst  accidental  dis- 
charges; and,  secondly,  the  percussion  powder,  or  priming  and  charae, 
are  better  protected  irom  wet  by  rain,  or  accidental  immersion  m 
water.  The  security  against  accidental  discharges  is  obtained  by 
interposing  between  the  hammer  and  the  touch-hcle,  a  piece  of  metal 
to  receive  the  blow  in  case  of  the  tricker  t>eing  moved.  This  guard, 
which  turns  back  on  an  arm,  can  only  be  removed  by  drawing  back 
a  sliding  plate  placed  under  the  stock,  immediately  before  the  trick- 
er guard;  and  this  sliding  plate  is  drawn  back  by  the.left  hand  when 
pressing  the  fowling-piece  against  the  shoulder,  in  the  act  of  firing, 
so  that  no  discharge  can  take  place  unless  the  piece  is  pressed  against 
the  shoulder  at  the  same  instant  that  the  tricker  is  drawn.  Another 
niodification  of  this  protecting  apparatus  is  described  to  consist  of  f 
pin  in  connexion  with  the  sliding  plate,  situated  as  before,  passing 
into  the  tricker,  and  preventing  it  from  moving  till  the  sliding  piece 
is  drawn  back,  as  in  the  other  case;  and,  to  render  both  these  pLana 
still  more  secure,  the  sliding  plate  is  fixed  by  a  small  screw,  which 
can  only  be  released  by  a  key  similar  to  a  watch  key.  This  may  be 
useful,  occasionally,  when  a  loaded  gun  is  put  aside. 
'  To  protect  the  percussion  powder,  priming,  charge,  &c  from  the 
injury  of  rain,  the  patentee  proposes  to  have  the  lock  entirely  within 
the  stock,  and  an  opening,  which  serves  to  introduce  the  percussion 
caps,  has  a  cover  which  fits  air  ti^ht  upon  it  The  touch-hole  in  this 
case  proceeds  in  a  sloping  direction  through  the  breech  to  the  mid- 
dle 01  the  concave  surface  of  the  front  of  the  breech.  A  vent  hole 
is  opened  by  the  act  of  firing,  which  allows  the  escape  of  the  smoke 
arising  from  the  firing  of  the  priming. 
V  Baron  de  Berenger's  improvements  in  other  defensive  weapons, 
consist  in  a  method  of  better  securing  bayonets  on  the  muzzles  of 
muskets,  than  that  generally  adopted,  and  a  meUiod  of  regulating 
the  weight  of  a  sword  to  the  strength  of  the  man  using  it  When 
bayonets  are  made  to  fit  tightly  on  the  muzzle  of  muskets,  they  are 
difficult  to  fix  and  unfix,  and  when  they  are  made  to  fit  loosely,  they 
are  likely  to  be  accidentally  unfixed  when  in  use,  or  a  horseman  can 
sometimes  dexterously  unfix  them  with  his  sabre.  To  remedy  these 
defects,  the  Baron  proposes  to  make  the  bayonet  pass  over  a  pro- 
jecting sight  on  the  musket,  in  the  usual  way;  but,  instead  of  the 
notch  for  the  projection  turnin|j  twice  at  right  angles,  he  only  turns 
it  once,  passing  it  on  by  a  longitudinal  slit  of  the  whole  length  in- 
tended, and  then  turning  it  in  a  transverse  slit  about  a  quarter  of  a 
revolution.  Now, -to  prevent  the  bayonet  from  being  turned  round 
and  accidentally  detached,  the  ramrod  passes  into  a  projecting  eve 
in  the  bayonet  In  order  to  effect  this,  the  ramrod  is  to  be  with- 
drawn about  half  an  inchy  when  an  opening  in  the  side  of  the  eye 
passes  over  the  rod;  and  when  it  is  again  returned,  a  thicker  part  of 
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(Iw  i«d  its  into  «k9-«j6»  and  pmentB  tiie  iiqfviMt  frM%^ 
tiUttevodw^uB  w^hdmwnhiUfMii&Gh.    Thb  it  raiHyaTery 
tiiHftU«ad  Mcare  inetbod  #f  looking  ike  bayonet  to  the  mMfeaet. 

The  other  uDpcovementy  which  apolies  to  the  bread  or  cattiag 
kiad  of  twerdsi  aMl  not  to  the  fluaU  or  stebbiDg  flword^  oonfiiats 
ueeplj  «f  a  piece  of  metal  secured  upeii  the  back  of  the  sword  by 
8crew%  and  this  can  be  removed  at  pleasure,  nearer  to,  or  farther 
(he  pdnt  to  ffMilate  the  wdi^t,  and^  consequently,  the  mo» 
m  ef  tlw  awora  to  correspoira  with  the  strength  of  the  man 
J  it;  ii»r,  as  his  atzen^  varies  by  exercise^  or  ouerwise,  he  csa 
vary  the  moaientom  of  bis  weapon.  [Jb* 


7b  Smov  Thompson,  3Sariner^9  Compass  Maktr^fw  certain  inir 
*  provemaUs  in  Piano  Fortes.    JiugustSlQ^  1830» 

Tn  iwpTovements  contemplated  by  this  patentee  apply  to  the 
kind  of  instniinents  which  have  been  distinguished  by  the  appella- 
tion of  cabinet  piano  fortes,  and  the  object  is  to  obviate  the  neces- 
sity for  any  part  of  the  casing  rising  above  the  locking  board,  so 
that  the  top  ofibe  instrument  is  made  flat  like  a  table,  and  there  is 
no  silk  front  before  the  performer  to  deaden  the  voice  in  case  of  a&> 
companiment.  This  object  is  elected  by  lowering  the  string  frame 
till  its  upper  aarbce  coincides  with  the  top  of  the  lockine  board,  and 
making  the  keyv-bent  levers  turning  twice  at  right  angles  between 
the  fittcmm  on  which  they  move,  and  the  extremities  which  act  upon 
tiie  hammers.  On  the  inner  ends  of  each  key.  rests  an  upri|;ht  gjuide, 
wire  or  sli^t  rod,  and  to  this  are  attached  various  projecting  pieces 
which  actaale  the  hammers,  the  dampers,  &c.  much  in  the  usual 
manner,  so  that  &is  improvement^  which  is  a  very  important  one, 
is  obtained  without  in  the  smallest  degree  altering  the  other  parts 
of  the  instmmeat  [ib. 


7b  P.  C.  ox  JJL  GARDB,ybr  certain  improwimmUs  in  cfparatusfoft 
lidding  and  Unfidding  JUasts^andin  Mastingand  Bigging  Vn- 
9ds.    JhigHWt  97^  1S30. 

Thx  old  method  of  fixing  and  unfixing  top  and  top^Uant  masts, 
is  attended  with  considerable  inconvenience  and  insecurity,  and 
hence  have  been  proposed  at  diflferent  times  various  plans  for  facili- 
tating the  operation*  For  several  of  these,  patents  have  been  ob- 
tainM;  we  do  not,  however,  recollect  any  of  the  plans  which  are 
more  likely  to  come  into  general  use  than  the  one  before  us,  as  all 
the  opecatmna  connected  with  it  are  such  as  seamen  are  in  the  con- 
stant habit  of  performing.  The  fid,  which  supports  the  upper  roast, 
conaiala  of  two  wedges  or  keys  passing  from  opposite  sides  over  the 
trestle-trees  throngp  a  ^lit  in  the  mast.  The  wedges  are  placed 
widi  the  fliick  end  of  the  one  over  die  thin  end  of  the  other,  tnat  the 
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mt  on  wiiich  the  mwit  i-estB  may  be  horizontal^ 'and  they  are  drawn 
into  their  places  by  tackles  hooked  to  their  smaller  ends,  at  the  same 
time  they  are  sent  home  by  the  blows  of  a  mallet  applied  to  their 
thick  ends.  When  the  wedges  are  brought  home,  they  are  secured 
in  their  places  bj  locking  pieces  connecting  their  ends.  The  ope- 
ration of  unfiddme  is  performed  b^  changing  the  tackles  from  the 
hooks  in  the  small  ends,  to  those  m  the  large  ends  of  the*  wedges, 
and  drawing  them  back,  the  locking  pieces  being  at  the  same  time 
disen^od.  All  these  operations  are  greatly  facilitated  by  a  series 
of  anti-iriction  rollers  placed  between,  as  well  as  above  and  below, 
these  wedge  shaped  pieces  constituting  the  fid. 

The  patentee  next  describes  his  method  of  masting  to  consist  of  a 
kind  ofiron  frame  of  a  rectangular  form,  with  diagonal  stays  fixed 
with  iron  straps  to  each  side  of  the  lower  mast  near  its  top.  To 
these  iron  frames  the  shrouds  are  to  be  hooked  instead  of  being  at- 
tached to  the  mast  in  the  usual  way,  by  means  of  fastenings,  which 
project  on  every  side,  and  which,  tnerefore,  keep  the  upper  mast  so 
far  from  the  lower  as  to  render  the  fidding  both  clumsy  and  insecure. 

An  improvement  in  fastening  the  mam  sheet  and  other  sails  is 
next  described.  This  consists  in  placing  an  iron  rod  to  extend  from 
the  fore  part  angularly  across  the  vessel,  to  the  starboard  or  larboard 
side,  according  as  the  vessel  is  upon  the  starboard  or  larboard  tack. 
Upon  this  rod  19  placed  a  traversmg  pulley,  which  is  used  for  tight- 
ening the  sail,  and  the  advantage  of  this  arrangement,  is,  that  the 
pulley  can  be  brought  opposite  the  sail,  or  rather  the  end  of  the  yard, 
m  whatever  direction  it  may  be  placed.  [/&• 


To  John  Sueman,  Lieutenant  and  Sidtng-maaterj  in  the  Tenth 
Httsaartffor  improvements  in  Bits  for  Horses^  and  other  anhmdi. 
August  28, 1830. 

The  improvements  contemplated  by  this  patentee,  are  of  tM^ 
kinds — the  first,  having  reference  to  the'form  of  the  bit;  and  the  se- 
cond, to  its  connexion  with  the  frame  of  the  bridle,  or  rein  levers. 
With  respect  to  the  first,  it  would  appear  that  the  lieutenant  has  not 
yet  ascertained  which  is  the  best  form  to  be  adopted,  for  he  describes 
several.     One  plan  is  to  introduce  a  circular  bend  in  its  middle, 

rthus  — '^ );  another,  with  an  elliptical  opening  in  its  middle, 

(thus  *— O — );  a  third,  with  the  middle  spread  out  into  three  branch- 
es; and  a  fourth,  with  it  spread  out  into  four.  These  are  described 
without  any  instructions  as  to  the  circumstances  under  which  any 
one,  or  all  of  them  are  to  be  applied.  The  first  form  is  certainly 
not  new,  and  the  third  and  fourth  are  far  from  being  good,  as  thev 
will  cause  a  constant  pressure  on  the  tongue  of  the  animal  to  which 
they  may  be  applied.  The  improvement  in  the  attachment  of  the 
bits  consists  in  permitting  the  bit,  of  whichever  form,  to  rotate  in 
the  side  frames  with  which  it  is  connected;  and  this  rotation  is  ob- 
tained either  by  making  the  bits  hollow,  and  passing  a  fixed  axis 
through  them,  or  else  converting  their  ends  into  pivots  to  turn  in  the 
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,  with  collars  either  screwed  or  riTeiied  on  their  ends,  to  pre- 
foit  tiieir  slipping;  out.  The  rein  levero,  which  are  made  hollow  to 
a  certain  extent,  mre  connected  to  the  bridle  frame  by  means  of 
spiral  springs,  that  thej  may,  on  the  application  of  force,  deviate  a 
little  from  me  rectangular  poBition,  and  rest  uppn  a  projecting  circular 
shoulder.  [A.    * 


FRANKLIN  INSTITUTE. 

•  Quarterly  Meeting. 
The  twenty-eighth  quarterly,  or  seventh  annual  meeting  of  the 
Institute,  was  held  at  their  Hall,  on  Thursday,  January  22, 1831. 
Jamss  Ronaldson,  president,  in  the  chair. 
Ur.  Samuki.  J,  RoBBiNs,  was  appointed  recording  secretary,  pro 


The  minutes  of  the  last  quarterly  meetine,  and  also  of  the  meet- 
ing lield  this  day,  at  3  o'clock,  to  appoint  the  tellers,  and  to  open 
the  poU  of  the  election  of  officers  and  managers  of  the  Institute,  for 
the  ensuing  year,  were  read  and  approved. 

The  annual  report  of  the  Board  of  Managers  was  read  and  ac- 
cepted, wben^  on  motion,  it  was  referred  to  the  committee  on  nub- 
licationsy  with  instructions  to  publish  such  parts  as  they  may  deem 
expedient. 

The  annual  report  of  the  Treasurer  was  read  and  approved. 

The  tellers  appointed  to  receive  the  vote's  of  the  members  for  the 
officers  and  managers,  made  their  report,  when  the  president  de- 
clared the  following  gentlemen  duly  elected  officers  and  managers 
for  the  ensuing  year. 

James  RonaldsoN|  President, 

Jam£s  H.  Bulklbt,  Recording  Secretary. 
Isaac  Hays,  M.  D.  Corresponding  Secretary. 
FaEBERicK  Fralet,  Treasurer. 
Managers. 
Samuel  Y.  Merrick,  Charies  H.  White, 

Abraham  Miller,  Thomas  Scattergood, 

William  H.  Keating,  Thomas  Loud, 

Adam  Ramage,  Benjamin  Reeves, 

Isaac  B.  Garrigues^  Thomas  U.  Walter, 

Rofus  Tyler,  Alexander  D.  Bache, 

John  Struthers,  Alexander  Ferguson, 

John  O'Neill,  Joshua  G.  Harker, 

M.  W.  Baldwin,  John  Agnew, 

Joseph  H.  Schreiner,  Charles  Toppan, 

Samuel  J.  Robbins,  Mark  Richards, 

Mordecai  D.  Lewis,  John  Wiegand* 

Adjourned. 

Jahss  RoifAhDsov^ -President. 
&  J.  RoBBiif  s,  Recording  Secretary^  pro  tern. 
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SeifmihJbmmlSqmi  of  Oe  JSbord  <ifMma^%  6f  lAe  JVmUiit 

To  the  Franklin  Institute  of  the  state  of  Peanaylvania,  for  the  Pro- 
motion  of  the  Mechanic  Arti,  the  Board  of  Mlanagers  respect&iUj 
*  present  their  seventh  annual  report* 

The  return  of  our  anniversary  meetinjs  calls  upon  the  Board  to 
present  to  the  Institute  a  general  view  otthe  condition  of  the  insti- 
tution, of  the  object  which  Ittve  been  accomplished  or  promoted 
during  the  past  year,  and  of  those  which  will  require  the  active  ex- 
ertions of  the  new  Board. 

It  is  pleasing  to  add  that  our  efforts  have  met  with  a  due  share  of 
success. 

Education  was  the  first  object  of  the  Institute,  as  thej  considered 
it  the  corner  stone  of  the  edifice  which  they  wisjied  to  raise  to  the 
promotion  of  the  mechanic  arts.  With  this  view  it  attracted  their 
earliest  attention,  as  well  as  tiie  unitjitemipted  soliditude  of  each 
succeeding  Board;  and  as  far  as  we  have  been  concerned,  it  is  hoped 
that  every  opportunity  has  been  improved  to  consolidate  the  excel- 
lent system  orieinalijr  adopted.  The  lectures  on  chemistry  and 
natural  philosophy,  with  its  applications  to  mechanics,  have  been 
productive  of  that  additional  d^ree  of  usefulness  which  was  to  be 
expected  from  the  increased  experience  of  able  professors.  These 
lectures  are  to  be  considered  as  the  ground  work  of  instruction  in 
an  institution  of  the  nature  of  ours.  Motives  of  prudence  impera- 
tively required,  in  the  origin  of  the  society,  that  our  plans  should 
be  limited,  in  order  to  be  successful;  but  it  is  a  question  which  pre- 
sents itself,  in  our  more  mature  condition,  whether  further  exten- 
sion may  not  be  given  to  our  system  of  education,  without  endan* 
gering  its  permanency  or  its  useralness.  It  is  probable  that  such  might 
advantageously  be  attempted,  and  it  is  a  subject  to  which  we  would 
earnestly  invite  the  attention  of  eur  successors.  Much  good  has 
undoubtedly  been  done;  but  this  reflection,  however  gratifying,  would 
be  productive  of  little  advantage,  if  it  were  not  foUowed  up  ^  the 
inquiry,  how  far  this  good  may  be  extended?  It  is  not  difficult 
to  point  out  the  branches  which  require  attention;  the  only  embar- 
rassment is  in  the  selection  of  those  of  most  urgency.  In  this 
enumeration  of  dtdderaia  in  general  education,,  we  poopose  to  avoid 
every  thins  like  a  competition  with  other  institutions.  Our  city  is 
not  yet  sumoientiy  populous  to  require,  or  perhaps  even  to  justify, 
a  competition  on  many  branches  of  science,  but  there  are  some  which 
naturally  belong  to  our  institution,  and  in  which  the  public  confidently 
expect  us  to  takea  lead.  Foremost  among  these  we  would  sug;est  the 
subject  of  machinery,  or  practical  mechanics,  as  contradistinguished 
from  the  theory  of  mechanics,  usually  taught  in  lectures  on  natural 
philosophy.  Experience  dearly  shows  tluut  the  subject  is  too  vast 
to  be  embraced  m  one  course;  and  while  it  is  evident  that  the  rudi- 
ments of  the  science  of  mechanics  are  indispensable,  it  is  equally 
clear  that  a  practical  acquaintance  with  the  aetails  of  the  conslnic- 
tion  of  machioea,  Is  an  Ajtci  not  less  to  be  desired.    Nor  is  it  to 
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be  be&eired  that  tliis  point  can  be  satisfactorily  obtained  bj  ne* 
Reeling  the  o^er  branches  of  natural  philosophy,  to  concentrate 
oar  attention  exclusively  upon  mechanics:  for  who  that  was  not  ac- 
quaiiited  with  the  properties  of  heat,  or  with  the  laws  of  pneumaticsi 
coald  pretend  to  understand  the  operation  of  the  steam  eogine,  or 
even  of  the  common  pump?  &c.  and  to  take  an  instance  from  one 
of  the  noblest  and  most  recent  applications  of  science  to  the  useful 
arts,  who  can  pretend  to  judge  of,  or  justly  to  appreciate  a  locomotive 
engine,  that  has  not  first  mastered  the  leading  principles  of  natu- 
ral philosophy,  and  then  made  himself  familiar  with* the  construction 
of  machineryr  It  appears  to  us  that  this  subject  is  one  which  the 
Institate  is  now  able  to  undertake,  and  v/e  would  earnesUy  recom- 
mend it  to  the  early  attention  of  our  successors.  Again,  at  a  mo* 
ment  when  the  greatest  interest  has  been  manifested  by  this  city  in 
the  promotion  of  mining,  when  much  capital  is  embarked  in  the 
search  after  favourable  deposits  of  mineral  wealth,  or  in  the  extrac- 
tion of  it  from  the  earth,  is  it  not  a  subject  of  regret  that  there  should 
notbe  at  tbis  moment,  in  this  city,  a  public, course  of  lectures  on 
mineralogVf  and  that  the  able  and  enterprising  individuals,  who  have 
manifeated  an  anxiety  to  lecture  on  geology,  snould  have  met  with  no 
cheering  on  the  part  of  the  community  to  which  they  were  willing 
to  devote  their  gratuitous  services?  Such  lectures,  we  are  aware, 
cannot  be  dnlj  encouraged,  unless  brought  before  the  public  under 
the  patrons^  of  institutions  resting  upon  an  independent  founda- 
tion; bat  it  is  from  these  that  men  of  science  have  a  right  to  expect 
aanstance;  it  is  to  these  that  our  liberal  and  patriotic  citizens  look 
to  direct  them  in  their  anxiety  for  the  promotion  of  all  that  can  con- 
tribute to  the  welfare  of  our  community.  Other  branches,  perhaps 
ec^uall J  important,  naturally  present  themselves;  but  enough  has  been 
said  to  show  that  tiie  great  field  which  the  Institute  had  appropriated 
to  itself,  has  as  vet  been  but  very  nartially  cultivated. 

Next  to  oar  lectures,  and  closely  connected  with  them,  are  our 

public  schools;  upon  this  subject  the  Board  have  nothing  to  add  to 

the  reports  of  their  predecessors.    The  same  solicitude  for  their 

prosperity  was  felt  and  displayed.     The  same  gratifying  popularity 

attended  the  drawins;  school;  the  same  failure  was  a^ain  experienced 

in  the  attempt  to  enlist  the  attention  of  the  public  m  favour  of  the 

mathematical  school.     Again  bafled  in  their  wishes,  if  not  in  their 

hopes  of  success  in  the  latter,  the  present  Board  deem  it  their  duty 

to  state  that  their  opinion  of  its  usefulness  remains  unimpaired;  and 

while  thej  believe  that  the  {>resent  plan  has  been  sufficiently  perse- 

▼ered  in  to  justify  a  conclusion  that,  on  its  present  foundation,  it  is 

not  likelj  to  receive  adequate  encouragement  from  the  community, 

they  would  earnestly  invite  the  attention  of  their  successors  to  this 

object,  that  thej  may  consider  whether  some  more  popular  plan  may 

not  be  devised,  or  whether  the  project  is  to  be  abandoned  as  wholly 

hojieiesa.    The  high  school,  ot  which  the  Insdtute  may  proudly 

boast  MM  an  ofispring  of  theirs,  continues  to  flourish  and  to  be  useful. 

The  Board  have  much  pleasure  in  stating  that  the  experiments- 

upon  wMter  wheels^  which  were  projected  and  prepared  in  1829, 

Vol-  yi/.— No.  1.— January,  1831.  6 
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SftTe,  duriog  the  last  year,  been  eonfinued  with  unremittiiig  wal  aad 
ftttenfion  by  a  committee  of  the  Institute.  The  experiments  are  bov 
completed;  the  report  is  in  ^reparation;  and,  as  it  maj  be  expected 
to  be  pnbliflhed  shortly,  the  Board  will  not  anticipate  at  present  the 
infermation  which  it  is  intended  to  embrace.  Thej  will,  however, 
state  their  conviction,  that  the  results  will  be  found  highlj  interest- 
ing to  science  and  the  arts,  whether  in  confirming  certam  theories 
hiuierto  restioff  upon  doubtful  observations,  or  in  correcting  the  er« 
rors  resulting  from  imperfect  and  unsatisfactory  Experiments.'  The 
majority  of  the  Board  feel  themselves  perfectly  justified  In  express- 
ins  their  opinion  on  this  subject,  without  the  fear  of  rendering  thera- 
selves  obnoxious  to  the  charge  of  arrogance,  as  they  de^m  it  a  duty  to 
add,  that  the  whole  credit  of  it  is  due  to  the  committee  of  the  In* 
stitttte  to  which  the  investi^tion  was  entrusted. 

Another  important  inquiry  was  commenced  and  prosecuted  by 
the  Institute,  during  the  present  year.  Its  object  is  to  examine 
into  the  causes  of  the  frequent  explosions  of  steam  boat  boilers,  and 
into  the  remedies  which  may  be  proposed  to  obviate  them.  This 
inquiry,  which  has  been  continued  for  several  months,  has  led  to  the 
accumulation  of  much  information,  collected  from  various  sources, 
and  which  the  committee,  to  whom  the  investia;ation  was  entrusted, 
hope  to  be  able  soon  to  embody 'into  a  preliminary  report.  It  was 
at  first  believed  that,  however  valuable  a  series  of  experiments  on 
this  subject  would  prove  to  be,  it  was  not  in  the  power  of  the  Insti- 
tute to  undertake  (t  at  diis  time;  as  it  would  involve  an  expenditure 
too  great  for  the  limited  funds  of  our  association,  and  which  we  did 
not  feel  ourselves  at  liberty  to  expect  from  the  friends  of  the  Insti- 
tute, who  had  so  recently,  and  so  liberally,  contributed  to  the  experi- 
ments upon  water  wheels.  It  has,  however,  occurred  in  this  case,  as 
in  all  the  preceding  ones  in  wHich  the  Institute  has  found  itself  in 
pecuniary  difficulty,  that  assistance  would  never  be  denied  to  disinte- 
rested and  judicious  efforts  to  promote  the  public  eood;  a  fund  was 
placed  at  the  disposal  of  the  committee,  which  will  enable  them  to 
extend  their  inquiries  much  further  than  had  been  originally  con- 
templated. The  apparatus  for  the  experiments  is  now  nearly  pre- 
pared, and  it  is  hoped  that  they  will  be  soon  commenced.  If  any 
thing  could  have  added  to  the  pleasure  which  the  Board  experienced 
at  the  receipt  of  this  fund,  it  was  the  knowledge  that  the  efforts  of 
tiie  Institute  to  promote  the  success  of  the  mechanic  arts,  had  met 
with  the  general  approbation  of  our  fellow  citizens,  as  is  manifest 
from  the  hich  source  by  which  this  proof  of  unsolicited  liberality  has 
been  extended  to  them. 

Another  of  the  objects  which  may  be  considered  as  having  re- 
ceived the  narticular  attention  of  the  Board,  is,  the  extension  of  the 
facilities  ot  the  reading  room  and  library.  These  had  hitherto  been 
postponed,  from  the  impossibility  of  furnishing  sufficient  accommo- 
dations for  them.  By  a  fortunate  concurrence  of  circumstances,  the 
officers  of  the  United  States'  courts  were  induced  to  propose  that 
heir  lease  should  be  cancelled,  under  certain  conditions,  which  were 
deemed  sufficiently  advantageous  to  the  Institute,  to  justify  us  in  the 
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ce  of  tbem.     The  rentB  fnmi  our  building  have»  it  is  truey 
boeo  ipw^Allj  reduced  by  this  circumstance,  but  we  eoBsider  the 
l«88    aft  fmllj  compeosatra  bj  the  iucreased  accommodations  we 
CDJoy.     The  lastitute  bare  now  the  use  of  the  two  lower  stories  of 
their  bvildio»,  with  the  exception  of  the  front  offices.    A  new  spirit 
has  ibecD  iafosed  into  the  society*    A  handsome  contribution  of 
boolu,  oiioerals,  and  money,  was  immediately  raised  among  the 
■MmberSy  and  the  reading  room  was  opened,  under  its  new  or^aniza- 
tioiiy  am  tlie  23d  of  September  last.    The  library  now  consists  of 
vimnis  of  500  Yolumes,  and  is  receiving  daily  accessions.    In  it 
ate  aireadr  to  be  found  many  yaluable  works  on  the  mechanic  artsj 
aiid  it  18  toe  firm  belief  of  the  Board,  that  with  a  little  attention  on 
Ike  part  of  our  successors,  it  may  soon  acquire  a  value  in  this  de* 
partnent  of  bibliography  which  no  library  in  this  city,  and  perhaps 
Dooe  In  tbe  ceantry,.  now  presents.    In  examining  into  the  charac- 
ter of  oer  libraries,  it  will  be  seen  that  among  the  many  public  ones 
in  Philadelphia,  (not  less  than  20  or  SO  in  number,)  there  is  none 
fliat  peooesacs  any  especial  value  as  a  technological  one.   While  the 
city  and  Ijo^paian  libraries,  by  their  extent,  and  by  the  rarity  and 
ndae  of  thrir  contents,  are  just  subjects  of  pride  to  our  citizens;  while 
tiMte  of  the  American  Philosophical  Society  and  of  the  Academy  of 
Nalma/  ScJencca  contain  vast  treasures  in  science;  while  the  libra- 
riea  of  the  iiospital  and  law  society  are  rich  in  the  departments  which 
il^  were  intended  to  promote;  tnere  is  not  in  Philadelphia  a  single 
iMiitatioii,  in  which  the  formation  of  a  collection  of  books  relating  to 
the  applications'of  acieace  to  the  af  ts  has  been  deemed  worthy  of  spe- 
cial attention.    In  U  city  like  ours,  this  is  undoubtedly  a  ^eat  desi- 
dentam,  and  nowhere  is  it  so  proper  that  such  a  collection  should 
be  formed,  as  within  the  walls  of  this  institution*    With  this  object, 
we  wonkl  beg  to  snggeat  that  every  means  be  taken  to  cultivate  this 
defMrtnent;  though  not  to  tbe  exclusion  of  others^  yet  giving  it  a  de- 
cided preference.    It  has  been  asked  whether  we  intended  to  exclude 
donations  of  books  not  connected  with  science  or  the  arts?    Our  an- 
aw«r  ta  evident    By  no  means.    It  is  desirable  to  create  a  taste  for 
books  amoiig  the  mmberss  and  particularly  the  younger  ones;  who, 
frmn  tfie  want  of  opportunity,  have  been  hitherto,  perhaps,  precluded 
fh>m  exteaaive  reading.  This  taste  we  all  know  is  gradually  acquired. 
Itmnat  be  chertshcfd  by  givine  them  works  that  slwll  not  fatigue  their 
attentiaD,  and  by  affordittg  Siem  that  variety  which  refreshes  the 
BMod  and  atinuhites  the  intellectual  as  well  as  the  physical  appetite. 
Bat  every  opportaaity  should,  we  think,  be  taken  to  exchange  du- 
plicate works,  or  sach  as  may  be  deemed  irrelevant  to  the  purposes 
of  the  InaCitate  lor  valuable  works  on  the  arts,  whenever  such  can  be 
obfaiaed.    la  doing  so,  it  is  believed  that  we  in  no  manner  interfere 
with  the  intentions  of  the  doAors,- who  may  in  all  cases  be  safely  pra- 
ovaMd  to  have  desired  to  manifest,  by  their  liberality,  their  intereat 
IB  tbe  wel&re  of  the  Institution.    In  effectiBg  exchanges  of  books, 
tbe  JBoard  have,  hitherto,  adopted  the  rule  of  carrying  those  okh 
tauieil  in  CTrhsagr,  to  the  credit  of  the  donors  of  such  as  were  parted  ^ 
villi.     Tibis  jiba^  it  is  believed,  must  satisfy  all,  that  the  Institnta 
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have  no  other  object  than  to  increase  the  valae  of  the  present 
Still  the  Instttnte  would  gladly  accept  of  donations  that  may  be  made 
under  a  condition  that  such  books  shall  not  be  exchanged;  and  in 
such  cases  the  conditions  imposed  bj  the  donors  shall  be  religiously 
adhered  to. 

Although  the  reading  room  has  been  opened  but  a  few  months, 
yet  its  benefits  have  already  been  felt;  connected  with  the  monthly 
meetings  for  scientific  discussions,  it  is  seen  to  increase  the  interest 
of  the  members  in  the  institution:  and  as  the  benefits  are  more  ex- 
iensively  shared,  they  will  add  to  the  desire  on  the  part  of  our  fel- 
low citizens,  to  enlist  themselves  among  the  members  of  tiie  Institute. 

This  will  produce  its  effect  upon  our  cabinets  of  models  and 
minerals.  The  former,  though  yet  very  limited,  exhibits  some  very 
interesting  specimens  of  the  ingenuity  of  our  artists. 

We  must  not  omit  to  advert  to  the  exhibition  of  domestic  manu- 
factures held  under  the  auspices  of  the  Institute,  in  September  last; 
a  prouder  display  of  the  evidences  of  American  ingenuity  and  enter- 
prise has,  we  believe,  never  been  made  either  in  this  or  in  any  other 
city;  but  on  this  point  we  deem  it  unnecessary^  to  enlarge,  as  a  de- 
tailed account  of  it  has  already  been  for  some  timp  before  the  public. 
It  is  a  point  on  which  this  BoArd  has  not  yet  come  to  a  decision, 
whether  tlie  exhibitions  had  better  be  repeated  annually,  or  only 
biennially.  Should  the  new  Board  determtue  to  hold  one  next  fall, 
no  time  must  be  lost  in  preparing  for  it;  a  plan  is  under  considera- 
tion which  will,  it  is  believed,  contribute  much  to  enhance  the  bril- 
liancy and  usefulness  of  these  interesting  exhibitions. 

The  Board  advert  also  with  pleasure  to  the  condition  of  the  Jour- 
nal, because  it  is  believed  to  have  materially  improved  in  the  last 
year.  If  not  productive  in  a  pecuniary  point  of  view,  it  at  least 
tends  to  enhance  the  character  and  extend  the  reputation  of  our  as- 
sociation. It  assumes  every  year  a  more  popular  form,  and  appears 
to  excite  more  interest  in  the  community  at  large.  This  the  Board 
believe  to  be  in  a  measure  due  to  the  excellent  plan  of  publishing 
the  list  of  patents,  with  remarks  upon  all  of  them..  The  occasional 
introduction  of  the  specifications  at  large  is  also  of  primary  interest; 
and  we  have  only  to  lament  that  the  restricted  condition  of  our 
subscription  list  precludes  the  insertion  of  a  greater  number  of  such 
as  require  plates  for  their  elucidation.  Hitherito  the  state  of  our 
funds  nas  been  such  as  to  prevent  our  appropriating  an  adequate 
compensation  to  the  Editor.  Were  the  Journal  such  as  to  allow  us 
to  secure  the  exclusive  services  of  our  present  Editor,  or  to  associate 
some  other  person  with  him,  and  to  afford  a  stated  remuneration  to 
all  contributors,  such  as  is  practised  with  other  literary  and  scien- 
tific Journals,  there  is  no  doubt  that  the  value  of  our  publication 
would  be  greatly  enhanced.  For  this  we  must  throw  ourselves  upon 
the  enli^tened  liberality  of  the  public.  It  behooves  every  member 
of  the  Institute  to  be  zealous  in  procuring  additional  subscribers  to 
tiie  Journal. 

We  have  cause  to  regret  also,  that  more  active  measures  have  not 
been  taken  to  increase  the  list  of  members  of  the  Institute.  Our 
numbers  appear  to  have  continued  stationary,  while  the  demands 
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vMHi  oar  hvA%  have  greatly  increaBed  since  the  origin  of  the  society. 
This  anses  from  the  mat  extennon  giTen  to  its  sphere  of  usefulness. 
It  ia  eatimated  that  the  number  of  annual  contributors  does  not  much 
ex€:eed  600;  while  there  can  be  no  doubt  that  a  society  of  the  nature 
of  oars  ought,  in  such  a  city  as  Philadelphia,  to  command  at  least 
SOOOl     When  we  look  to  the  extent  of  our  system  of  education— to 
the  liberality  with  which  it  is  made  to  include  all  the  younger  indi- 
Tidasls  ct  a  member's  family— to  the  privileges  of  the  library  and 
nadiiig  room,  which  in  other  institutions  cost  more  than  twice  as 
much  as  the  whole  amount  of  our  annual  contribution— 4o  the  ad- 
Tantages  which  members  have  in  visiting  the  exhibitions— and  when 
we  recollect  that  all  this  is  obtained  by  the  small  annual  payment 
of  three  dollars,  free  from  all  other  charges,  we  have  reason  mdeed 
to  be  sarprised  that  our  list  of  members  should  not  have  swelled  to 
a  much  plater  number  than  that  above  stated.   At  the  close  of  their 
services,  the  Board  deem  it  their  duty  to  ur^e  it  upon  the  members 
of  the  Institute,  both  collectively  and  individually,  to  exert  them- 
selves to  procure  new  contributors.     If  each  of  them  were  to  make 
it  a  poirit  to  obtain  at  least  one  new  member,  fa  matter  of  little  diffi- 
culty,) tiie  benefits  which  would  accrue  to  all  would  be  inconceiv- 
ably grea^  as  we  shpuld  then  triumph  over  the  principal  impediment 
that  &8  hitherto  retarded  our  progress. 

The  Treasurer's  report  hereto  annexed,  exhibits  a  balance  of 
S918  TS  in  his  hands,  from  which,  however,  must  be  deducted,  the 
amount  of  orders  drawn,  S296  66,  which  will  reduce  that  at  the 
dinoial  of  the  next  Board,  to  S622  07. 
The  following  gentlemen  have,  within  the  last  year,  become  life 
~  era,  viz. 
Henij  Seybert,  Joseph  Warner, 

G.  M.  Elkinton,  Charles  Wetherill, 

John  Stmthers,  William  Schively, 

John  C.  Lowber,  I.  S.  Barnard, 

Francis  Kearny,  I.  P.  Morris, 

Alexander  Ferguson,  S.  R.  Simmons. 


Monthly  Meeting.  . 

Tn  stated  monthly  meeting  of  the  Institute  was  held  at  their  Hall 
onThmnday  evening,  December  23,  1830. 

Mr.  Thomas  Flbtohxr,  vice  president,  presiding. 
Mr.  Gbougs  W.  Phifps,  recording  secretary  pro  tem. 
Hie  minutes  of  the  last  meeting  were  read  and  approved. 
The  following  donations  were  presented  to  the  Institute,  viz. 
By  Meso^.  Carey  and  Lea. 

The  Chamstru  of  the  jSris^  being  a  Pradical  Ditplay  of  the 
Site  and  Juamfaetures  which  depend  on  Chemtcdl  Prind- 
fk$f  on  the  bans  of  Chray^s  Operatioe  Chemist. 
Amotfs  Elements  of  Physics,  Vol  2nd,  Part  1st. 
Bj  M.  Carey,  Esq. 

Jtqmes  JBietory  of  England^  15  Vols. 
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Iheenijf  PamMeU  en  varume  ekbfeciB. 
By  Mr.  Isaac  P,  Af  orris. 

Ferguson^  Leeiurea  on  varieui  subfects. 

Experi$nenUd  Beeearehee  emcemmg  the  Philosophy  ofPer- 
numeni  Cobma^  by  Edward  Bancroft^  No.  3. 

PhUUpe*  Ekmeniary  hUroducHon  to  the  J^¥noledge  ofJUSne- 
ndogy^  by  Pnftaeor  Samuel  L.  ABtehelL 

A  Mmiud  of  AHneralogy^  by  Arthur  AUdn. 

The  Eloquence  of  the  BritUh  Senate,  by  WUBcan  HazlUt. 

An  Apjoialfrom  the  JudgmenU  of  Cheat  Britain  respeeUng 
the  UnUed  SUda,  by  Bobert  fVaUh,  Jr. 

Baman  AnHquitiee,  or  an  Aeeounl  of  the  Manners  and  Cue- 
tome  of  the  BotneBMy  by  Alexander  Adams,  LJL  D. 
Bj  Mr.  S.  C.  Atkinson. 

The  Casketjfor  1830. 
By  Mr.  George  W.  Pbipps. 

A  IHctMonary  of  Arts  and  Sdeneee,  4  Voh. 
By  Isaac  Hays,  M.  D. 

Eeole  Centrale. 

Biographical  Sketeh  if  Alexander  Wilson. 

Documents  from  the  Jvffcy  Department,  the  Post  Master  Gene- 
ral, and  the  Comndsswners  if  the  General  Land  Office, 
accompanying  the  Preeidenf^s  Message  to  Congress. 
By  Mr.  Thomas  Harper. 

An  Address  of  the  Managers  of  the  Schuylkill  Naoigatian 

By  Mr.  James  Sonatdsoa. 

A  Beview  of  Mr.  Cambrding*s  Beport  from' the  Commitiee^ 
Comsnerce. 
By  tbe  Hon.  WiUiam  Marks,  Senator. 

Documents  aatenqHmying  the  Presidents  Message. 
By  M.  St  G.  Clark,  Esq.  Secretary  of  the  hoase  of  representatives 
of  the  United  States,  by  resolation  of  the  house. 

Journal  of  the  Mouse  of  Bipresentati»es,from  the  Ist  to  the 

13/A  Congress,  inclusive,  9  Vols. 
The  Diplomatic  Correspondencies  of  the  American  Bevolution, 
edited  by  Jardd  Sparks,  8  Vols. 
The  correspondiog  secretarvlsid  en  the  table  the  following  works, 
received  in  exchange  for  the  Joiimal  of  the  Institute,  viz. 
The  American  i^uartefh  Beview,  for  December. 
77^e  Magazine  of  Us^ul  and  Emertaining  Knowledge,  for  No- 
vember and  Deceaucr. 

The  BUnois  Momthhf  Magazine,  for  December. 
7%e  Mechanics*  Magazine,  and  Journal  of  Public  Internal  fm- 
prowmenis,  for  Noveni^. 

Annales  dee  Mines,  YoL  7,  Parta  1  and  d. 
Annates  de  P Industrie  et  Btdbtm  de  P Eeole  Centrtde  des  Art  et 
Mamfacturee. 
Annales  de  Chimie  et  de  Physique,  for  July. 
Journal  Unwersddes  Ssiencee  MUkalee,  fer  Jane. 
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lUetM  Mtmiridj  for  August 

Bib&oMqm  P^sico-econontiqiie,' for  Septemtyn*  aud  October. 

BtdUiin  de  b  SocUU  <P£noouragem&U  pfur  PlndmtrU  NalMm- 
«Ie,  for  Julj. 

A  cotDnnkatioa  from  Col.  J.  L.  Suiliyan,  on  the  subject  of  Wi- 
stano'  Fricdoo  RaiUwmj  Carriage,  was  read,  and  after  being  disoussed, 
it  wasy  SB  motioa,  referred  to  the  committees  on  pablioation  and  on 
uiTeDtises. 

The  diacuaaion  of  explosion  <^  boilers  of  steam  enrines  beinf  called 
up  u  the  order  of  the  eTening,  Professor  Alezancfer  D.  Ba(»e  read 
a  letter  receired  iiy  him,  giving  a  further  account  of  the  explosion 
ea  board  the  steam  boat  Caleaoaia,  together  with  remarks  on  the 
sabject  by  the  writer. 

Other  cooHBiiBications  oo  ^e  same  subject,  were  received  and 
discussed,  after  which  th6j  were  referred  to  the  comaiittee  on  ex* 
piosioaa,  and  the  subject  continued  to  the  next  meeting. 

Thomas  Fletohbii,  Viu  Premdtnt. 

GaoaGK  W.  Phipps,  Recording  Secretary^  pro  tern* 


TO  THS  VBUnpUr  IBVTITUTB. 

Rtnuarks4m  Wiitajis'  RaiUway  Carriage.    By  John  L.  Suluvan, 
Civil  Engineer. 

Siay— When  I  submitted  to  the  Institute,  in  April,  1829,  a  de- 
scription of  the  rail-waj  wagon,  invented  by  Mr.  Winans,  depositing 
a  model  at  your  Hall,  and  solicitine  a  committee  on  this  invention, 
1  expected,  of  course,  that  its  imperfections,  as  well  as  merits,  would 
not  escape  their  discernment.  I  considered  the  Franklin  Institute 
as  a  tribumd  of  science,  to  which  every  inventor  might  bring  the  pro- 
dact  of  his  in^nuity,  and  offer  its  mefUlneae  to  a  fair  and  skilful 
investigation,  in  the  hope,  if  not  in  the  confidence,  that  a  favourable 
opinion  of  it,  by  men  competent  to  jodse,  might  introduce  it  to  the 
public  under  the  beet  auspces;  or,  its  defects  being  pointed  out,  be 
previoosly  remedied.  I  was  not,  therefore,  disappomted  in  the  re- 
sult of  the  report 

My  attention  had  been  drawn  to  this  improvement  as  an  instru- 
ment in  the  pubHc  economy  of  rail-roads.  Experiments  with  models 
had  gntfk  me  quite  as  much  confidence  as  its  mechanical  combina- 
tions warranted^  and  taking  some  small  interest  in  its  success,  I  felt 
that  it  was  not  only  proper,  but  extremely  desirable,  that  m^  own 
favourable  Jadgment  should  be  sustained,  by  the  good  opinion  of 
peffecdy  disinterested  parties. 

When,  therefore, 'the  committee  pointed  out  certain  supposed  lia- 
hilitte^to  peculiar  stress,  and  unequal  wear,  and  in  expressing  the 
*^  wish  to  see  a  carriage  on  this  construction  of  full  size  in  onera- 
tioD,*'  suspending  the&  full  approbation  until  this  opportunity  of  ma- 
ture iudgment  should  arise,  ^perceived  it  would  be  incumbent  on  me, 
for  the  interest  of  the  inventor,  as  well  as  for  mj  own  credit  as  a  me- 
chanician, to  make  a  further  communication  when  practice  should 
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have  tested  the  yalne  of  the  machine*  and  due  proeress  have  been 
made  towards  its  perfection;  availiog  myself  of  tne  hints  conveyed, 
with  equal  politeness  and  good  willy  in  the  report. 

To  do  this,  however/it  was  necessary  to  wait  \he  slow  progress 
of  events;  and  now,  though  apparently  tardy,  I  hope  and  presume  a 
brief  account  of  this  invention,  up  to  this  time>  will  be  acceptable  to 
the  Institute,  not  only  as  that  ot  a  new  machine,  but  of  an  instru- 
ment concerned  in  the  prosperity,  possibly,  of  Pennsylvania,  in  the 
extensive  rail-roads  she  is  forming  as  part  of  the  great  line  of  commer- 
cial communication  between  her  capital  and  the  navigable  waters  of 
the  west  The  nature  of  all  mechanical  improveipents  very  much 
depend  upon  the  magnitude  of  the  purpose  to  which  they  are  ap- 
plicable, and  there  are  few  greater  than  the  cheap  transportation  of 
the  materials  of  ^e  internal  commerce,  together  with  the  agricultural 
and  mineral  resources  of  this  state.  * 

In  the  combinations  of  mechanical  principles,  compound  leverage 
in  mills,  for  example,  is  well  known;  but  I  think  it  had  not  been 
usefully  applied  to  carriages  until  that  of  Mr.  Winans. appeared,  and 
with  singular  novelty  ana  neatness  in  the  mode  of  his  subduing  fric- 
tion in  wagon  wheels. 

It  did  not  es^pe  the  notice  of  the  committee,  that  the  occasional 
obKquity  of  the  main  axle  to  the  transverse  line  of  bearing  under  the 
rim  of  the  friction  wheel,  would  cause  the  surfaces  of  it,  and  the  roll- 
ing gudgeon  of  the  main  axle,  to  receive  at  such  moments  near  the 
end  of  the  latter,  and  the  edge  of  the  former,  the  whole  weight  due 
to  that  wheel;  and  they  apprehend,  therefore,  that  these  parts  would 
wear  most:  but  did  they  not  accidentally  omit  to  state  that  the 
ordinary  pressure  and  wear  is  between  these  points,  and,  therefore^ 
if  those  parts  wore  down  most  at  such  times,  still  the  surfaces  must, 
on  the  whoUi  wear  equally?  so  it  seems  to  me. 

Another  inconvenience  apprehended  to  be  of  consequence,  was  the 
efu^u^i^e  pressure  of  the  axle  against  the  friction  wheel,  making  it  ope- 
rate with  its  axle  as  a  bent  lever  to  twist  the  side  pieces  of  the  frame 
out  of  place.  But  did  not  the  committee  lose  sight^of  the  fact,  that 
on  rail-roads  there  can  be  no  considerable  ^'  swaying"  of  the  load 
from  side  to  side?  that  the  moment  there  exist  inequalities  sufficient 
to  produce  this  effect,  there  can  be  no  velocity?  that  the  road  must 
be  so  out  of  order,  or  imperfectly  made,  as  to  /ail  of  its  purpose?  that 
the  two  rails  of  the  track  must  coincide  in  level?  Indeed,  so  little 
precaution  is  required  to  be  taken,  that  even  on  the  temporary  im- 
perfect tracks  at  thb  Baltimore  excavations,  while  other  causes  of 
injurious  wear  existed,  this  effect  was  not  among  them. 

The  accidental  injurious  wear  above  referred  to,  both  explains  the 
reason  of  another  liability^  to  which  the  committee  pointed,  and  in 
some  measure  supplies  its  disproof.  They  supposed  the  surface  of 
the  rim  would,  by  the  rolling  at  the  gudgeon,  not  only  wear  away, 
but  form  into  grooves,  in  one  of  which  the  rolling  gudgeon  of  the 
main  axle  would  at  length  make  a  permanent  lodgment,  and  reduce 
the  friction  wheel  to  the  condition  of  a  common  bearing  box:  it  wa^ 
not,  however,  adverted  to,  that  before  the  rolling  forward  of  thfe 
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gudgeon  in  the  rin  coald  stop,  the  frictien^  tt  ih  azU  mnet  be  a 
|;reater  resistaoce  than  that  prodaced  at  its  rim.  The  almost 
impossibiUtj  of  tb«s  stopping,  was  shown  in  the  instance  of  those 
first  large  wsgons,  pot  in  operation;  the  friction  wheels  of  these 
were,  (in  the  absence  of  Mr.  Winsns,)  cast  of  wfi  iron,  in  order 
to  be  more  easily  turned  smooth  and  eylindiical;  but  ^ey  were 
so  Bofty  that  their  surface  crushed  under  the  harder  surfiice  of  the 
godgeoo,  and  wore  away;  but  wore  away  tquoBy:  for  their  very 
ron^ness  gave  the  gudeeon  a  stronger  hold,  and  they  would  have 
continued  to  revolve  tiUwom  thin  enough  to  break. 

To  remedy  the  defect  of  the  8ofl  eastmgs^  and  thra  liability  to 
wear  as  apprehended  by  the  committee,  Mr.  Winans  has  now  suc- 
ceeded in  casting  the  friction  wheels,  not  only  in  very  hard  iron,  but 
the  interior  of  the  rim  perfectl;^  cyUndrical,  thus  attaining  economy, 
hafdness  and  sn^nythneas.  It  is  found  that  chill  cosCings,  in  which 
steel  gudgeons  roll  or  rub,  work  as  smoothly  and  durably  as  brass. 
The  whole  carriage  now  scarcely  costs  more  dian  the  common  kind. 

The  rail-road  being  well  built,  the  stress  on  the  friction  wheel 
rim  must  be  perpendicular  to  its  axle,  (and  liabilities  to  surge,  if 
they  exist,  may  be  checked  at  the  frame,)  a  further  improvement  on 
them  has  now  been  made.  This  is  to  euclose  the  friction  wheel  in 
an  iron  case,  which  at  once  sustains  the  ends  of  its  axle,  keeps  off  the 
dost^  and  serves  as  the  depository  of  the  oil.  The  case  is  circular, 
and  is  let  into  the  under  side  of  the  timber,  fnow  single,)  far  enough 
to  bring  the  top  of  the  inner  surface  of  the  triction  wheel  ievd  with 
that  of  the  timber.  Arms  here  project  from  it,  by  which  it  is  bolted 
on.  In  England,  where  iron  is  cheap,  these  arms  prolonged  and 
connected,  rorm  th*e  sides  of  the  frame.  The  inner  side  of  the  case 
has  an  aperture  for  the  main  axle  gudeeon  to  enter  and  lodge  under 
the  rim  of  the  friction  wheej,  and  wi£  room  for  some  play.  The 
friction  wheel  is  cast  so  as  to  revolve  on  its  axle,  and  not  unth  it 
The  nave  bearing,  (five  inches  through,)  is  cast  to  a  chill  pin,  which 
being  removed,  receives  a  cast  sted  axUy  fixed  firml v  in  its  place  by 
means  of  screw  nuts  at  its  ends.  The  oil  being  lodeed  in  the  case, 
the  joints'  of  which  are  tight,  is  taken  up  by  the  revoTvine  rim  of  the 
friction  wheel,  and  continually  carried  to  its  axle,  and  to  tiie  gudgeon 
of  the  main  axle.  All  the  surfaces  that  move  upon  each  other  are 
within  these  four  cases,  thus  thoroughly  oiled,  yet  without  waste. 
Indeed,  the  same  mode  of  oiling  is  now  applied  to  the  first  method, 
with  revolving  axles.  Both,  methods  are  approved  at  Baltimore. 
This  manner  of  oiling,  as  well  as  the  slowness  of  the  movement  at  the 
rubbing  axle,  is  very  fiivourable  to  their  use  with  the  speed  of  loco- 
motive engines. 

Ferimg  assured  that  the  candour  of  the  committee  will  allow  me 
to  meet  aU  their  objections  by  such  new  facts  as  have  arisen,  as  thev 
can  have  no  other  aim  ^n  to  guard  and  to  serve  the  community,  I 
ask  leave  briefly  to  notice  the  remaining  one  or  two« 

They  thouglit  that  the  rim  of  the  friction  wheel  might  not  be  s^royi^ 
enough  for  the  stress  outwards,  from  the  centre,  so  as  safely  to  hang 
tiie  weight  of  the  load  by  them,  thero  being  four  on  the  ends  of  the 
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main  axles,  but  that  it  would  sustain  the  load  better,  if  these  rounded 
ends  of  the  main  axles  were  lodged  on  the  convex  surface  of  the  fric- 
tion wheel,  then  seeming  to  have  the  properties W  the  arch* 

But  may  I  not  remind  the  committee  that  the  purpose  of  the  ior 
ventor  was  to  avoid  all  incidenkUy  and  reduce  by  leverage  the  resiat- 
ance  of  the  inevitable  friction?  He  tried  the  otner,  and  thought  the 
carriage  thus  more  simple;  and  it  is  not  really  material  whether  the 
rim  be  one  inch,  or  one  and  a  quarter  thick.  Not  one  hoe  yet  broken 
with  even  four  tans  bad.  Besides,  there  is  a  peculiar  advantage  re- 
suiting  from  this  lodgment,  as  I  shall  have  occasion  presently  to  show^ 
in  turning  the  curves  of  a  rail-road. 

In  operation,  the  committee  thought,  too,  that  as  the  retarding 
force  or  gravity  would  be  just  as  mucn  against  this  wagon  as  againat 
others,  that  it  would,  on  the  whole,  be  more;  because  the  weight  of 
the  friction  wheels  would  l^e  superadded.  I  had,  indeed,  omitted 
to  mention  in  my  description,  that  the  weight  of  the  main  wheela 
might  be  at  least  as  much  lessened,  by  a  small  diminution  of  their 
size,  or  otherwise,  as  lighter  main  wheels  than  usual  will  wear  well 
with  the  friction  apparatus.     It  is  thus  exemplified. 

In  practice  at  Baltimore,  the  four  friction  wneels  with  cases,  weidi 
100  lb.  The  large  wheels,  700  lb.  Their  two  axles,  236  lb.  The 
average  weight  of  several  complete  wagons,  1558  lb.  One  of  the 
most  complete  Liverpool  wagons  tried  m  competition  against  one 
built  there  by  Mr.  Winans,  both  having  three  teet  wheels,  welched 
22  cwt.  His  21  cwt.  Besides,  tiie  objection  of  gravity  would  not 
apply,  unless  that  of  the  friction  wheels  retarded  the  carriage  more 
than  their  leverage  helped  it 

The  committee  justly  observed  that  <<  nothing  but  actual  experi- 
ment on  a  large  scale,  will  fully  develope  the  precise  amount  of  the 
advantage  of  a  machine  of  this  nature,  because  it  is  not  possible  to 
foresee  all  the  circumstances  which  will  attend  its  construction  and 
fi^e."  This  is  true  of  its  use,  because  its  performance  does  not  de- 
pend alone  upon  itself,  but  also  on  the  smoothness  and  solidity  of 
the  road  upon  which  it  is  to  run.  For  this  reason  it  would  be  doing 
the  invention  injustice  to  decide  on  its  ultimate  excellence  by  its  per- 
formance under  the  unpropitious  concomitants  of  a  new  and  rou^ 
rail-road.  Indeed  it  can  hardly  be  expected  that  our  rail-roads  will 
soon  be  as  perfect  as  they  are  made  in  England,  where  iron  is  cheap. 
A  comparison  of  one  wagon  or  engine  with  another,  to  be  conclusive, 
ought  to  be  made  on  the  same  road. 

At  Liverpool,  the  wa^on  of  Mr.  Winans  was  tried,  as  before 
mentioned,  a^inst  one  ofthe  wagons  of  the  rail-road  company,  each 
loaded  to  weigh  with  the  carriage  80i  cwt.  under  the  supervision  of 
Mr.  Charles  B.  Yignoles,  one  of  the  most  eminent  en^neers  in 
England.  His  report  thereof  was  published  in  the  Mechanics'  Maga- 
zine, in  February  last.  He  states  in  that,  and  in  a  letter  since 
printed,  th&t  he  found  the  friction  of  the  wagon  of  Mr.  Winans, 
2i  lb.  to  a  ton,  and  of  Mr.  Stephenson's,  9|  lb.  to  a  ton:  both  with 
3  feet  wheels. 

It  is  well  known  that  the  usual  friction  of  the  common  rail-way 
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carriageB  ia  llf  lb.  a  ton,  and  Mr.  Stepbenaon  was  mainlT  indebted 
for  the  difference,  to  a  part  of  the  improyement  of  Mr.  Vrinana,  the 
euieide  bearings  for  the  ontaide  projection  of  the  axle  permitted  of 
fnore  reduetion  of  aize,  than  the  neceasary  atrensth  of  the  axle  be- 
tween the  wheels  will  allow  of.  This  was  Mr.  mnans'  first  im- 
provement 

But  perhaps  there  can  be  no  better  method  of  comparing  the  fric- 
tion of  nttl-waj  wagons,  than  by  the  elevation  of  the  inclined  plane 
down  which  thej  will  respectively  ran  by  die  force  of  gravitation. 
In  the  published  report  of  tiie  survey  ana  location  of  the  Baltimore 
road,  this  was,  as  on  otiier  occasions,  considered  by  the  engineers  to 
be  for  the  common  carriage  a  little  more  than  30  feet  in  a  mile. 
But  Mr.  '^^oles  states  that  he  found  the  friction  wheeled  wagon 
would  descend  by  the  force  of  eravity  alone,  an  inclined  part  of  the 
rail -road  of  only  5  feet  10|  inches  in  a  mile* 

A  superiority  of  5  to  1  in  principle  thus  conclusively  demonstrated 
in  full  size,  comes  very  near  the  ori^nal  performance  of  tlie  model. 
The  best  kind  of  wagon  may  be  diminished  in  useful  effect  by  new- 
ness, roughness,  carves  and  ascents  in  rail-roads;  but  its  superiority 
in  principle  over  other  carriages  mil  still  be  maintained,  though  the 
power  should  fail  to  effect  as  much  as  it  could,  were  the  road  smooth, 
nard,  and  level. 

It  is  manifest,  therefore,  that  the  superiority  of  that  with  friction 
wheels  will  be  great  on  descending  ground,  as  well  as  on  /eve/ ground. 
And  especially  so  in  this  country,  where  the  location  of  our  greatest 
rail-roads  are  likely  to  be  up  and  down  the  vallies  of  our  rivers,  for 
it  is  well  known  that  4-5th8  of  the  tonnage  is  outwards. 

It  is  certainly  interesting  4o  the  public  to  see  this  principle  in  the 
ndl-way  wa^n,  carried  in  practice  as  far  as  it  will  bear. 

Opportunities  are  likely  to  occur  on  the  rail-roads  between  our 
great  cities^  which  will  be  remarkably  level.  It  is  demonstrable, 
perhaps,  that  it  is  better  to  make  considerable  circuits  rather  than 
to  cross  high  ridges.  TTuU  number  of  feet  devotion  in  a  mik^  where- 
on gravity  alone  will  give  motion,  has  been  considered  equal  to  a 
mile  in  the  expense  of  power.  But  though  the  rail-road  from  Phila- 
delphia to  Columbia  rises  in  some  places  27  feet  in  a  mile,  it  will  be, 
notwithstanding;,  an  advantageoua  run  for  locomotive  engines,  and 
this  wagon  will  enable  them  to  do  much  more  service  th^  they 
otherwise  could.  Because  wherever  the  descent  is  above  6  feet  to 
a  mile,  the  loaded  wagons  will  accompany  tiie  engine  with  all  the 
speed  it  could  alone  att»n. 

It  was  a  gratifying  testimonial  in  its  fiivour,  at  liveroool,  that  Mr. 
Ericsson  insisted  on  having  these  wagons  for  ki$  wadingf  when 
proving  the  efficiency  of  his  locomotive,  the  celebrated  Novelty. 
And  he  took  them  rough  from  the  quarries  and  excavations  as  they 
were:  for  fte  rail-road  company,  after  tiie  lesl,  had  agreed  for  a 
dozen  or  two  of  them.  It  was  thus  that  the  Noveltv  earned  28  tone 
at  the  rate  of  8  miles  an  hour,  as  stated  and  published  by  Mr.  Yig- 
Boles*    And  I  have  understood  that  this  convinced  the  engineer  of 
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iheconniDy^^f  th^r  aimeriority;  so  too  the  drcmiagtaBoe  of  fheir 
ose  on  tne  iirorks  under  nis  caro  is  a  strong  fact. 

Indeed  the  weight  of  the  testimonial  given  bj  Mr.  Vigaolea,  is 
folly  ^ual  to  that  of  w^  other  engmeeti  and  certainly  is  very  con- 
elttsivo.  His  investigations  were  made  with  a  wagon^of  fuU  siee,  m 
the  presence  of  many  witnesses.  His  report  is  of  careful  and  re- 
peated tfsialsiaBd  the  result  is  given  to  the  world  on  the  responsiliility 
of  his  liigh  pipofessicmal  character.  It  amounts  to  a  reconimeDdatioii 
of  this  improvement  to  all  the  rail-road  oomptnies  in  England. 

It  wotfld  be  here  a  £&ir  inquiry  on  the  part  of  the  comaatttee,  why 
the  Liverpool  company  does  not  employ  this  kind  of  wagon  wholly. 
The  true  answer  is,  that  they  had  formed  an  establishment,  before 
this  improvement  appeared  there,  to  build  the  common  kind,  con- 
siderably improved  in  workmanship  and  proportions^  under  tbeir 
skilful  chief  engineer,  who  therefore  reluctantly  yielded  to  the  con- 
viction that  compound  leverage  had  a  good  effect  m  carriages.  And 
could  Mr.  Winans  have  accepted  the  company's  offer  to  remain, 
more  of  the  friction  wheeled  wagons -would  have  been  already  in  use. 

It  remains  to  give  an  account  of  the  progress  of  this  inveatian 
in  our  own  country.  If  not  so  decisive,  it  wiu  not  be  without  some 
satisfaction;  and  useful  and  correct  information  is  now  wanted  by 
the  public  on  this  subject.  The  Baltimore  rail-road,  it  is  generally 
known,  commences  on  the  present  borders  of  the  city,  66  feet  above 
tide,  and  is  carried  level  7  miles,  through  and  over  hills  and  vaJ- 
lies:  and  then  ascends  the  rocky  valley  of  the  Petapsco,  neces- 
sarily following  the  indentations  of  the  hill,  along  the  slope  of  which 
it  is  led  by  a  windine  line,  the  alternate  curves  of  which  are  often 
on  a  radius,  (it  is  said,)  of  no  more,  if  so  much,  as  400  feet.  In  Eng- 
land the  radius  of  rail-road  curves  is  always  much  greater  than 
4his,  havinj^  probably  a  better  choice  of  ground.  Their  roads  are 
nearly  straight,  and  the  wheels  may  be  without  objection  wedg^ 
4ipon  the  axles. 

Tliis  location,  therefore,  appears  to  have  been  thought  to  deuumd 
a  kind  of  compromise  in  determining  the  size  of  the  wagon  wheels. 
The  model,  you  may  recollect,  permits  the  main  wheels  to  4urn  on 
the  axles,  occasionally  a  little,  though  in  operation  actually  fixed  by 
the  pressure  of  load,  and  the  oomparatively  less  resistance  to  turn- 
ing, at  the  axles  of  the  secondary  wbeels.  It  was  expected  that  on 
tumine  curves,  this  would  be  a  convenient  property,  because  there 
ooiild  be  no  sliding;  but  the  difiference  in  the  leitttn  of  the  rails  of 
the  curve,  be  made  up  by  just  so  much  turning  of  the  outer  wheels 
4>n  the  main  axles;  itmisht  be  only  a  few  inches. 

fint  on  a  Jarge  scale  Mr.  Winans  found,  while  in  England,  that 
Jie  gained  aom^ing  upon  ihe  remtanee  by  wed^ng  the  wheels  last: 
and  on  straight  roads  there  was  no  objection  to  it.  It  than  became 
•f  less  consequence  on  which  Me  ^  the  rail  theflanch  worked;  and 
he  found  that  bv  putting  them  on  the  inside,  as  usual  there,  it  per- 
mitted of  a  slight  d^ree  of  cono  in  the  rim,  which  by  means  ot  the 
iaonlty  of  adjustment  in  the  axle  to  reaiatancesi^was  favourable  to 
steadiness  in  the  progress  of  the  carriage. 
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Has  pwJhahly  nggested  the  HetLot  m  iooreftse  of  the  eette  Mar 
the  flanch  to  ttfour  the  .{WSMge  of  the  -wagon  around  those  shotft 
tunam:  becavM^  on  e&tering  tiiem  with  ^peed,  (the  wagon  wooli 
ha^e  ccntrifogal  force  enough  to  Indiiie  it  moat  to  the  outer  rail^ 
ifhea  ttw  eftctjye  diMneler  «f  the  MPfaeol,  beuiginortBaaed  by  running 
en  the  eone,  while  the  "Other  wheels  mm  on  the  .lesser  •diameter  of 
the  fiat  of  the  rim,  measured  by  equal  revolutions  the  unequal  lines 
of  rail;  and  on  taking  the  reversed  carve,  with  the  like  effect;  their 
present  engineer,  Mr.  Knight,  iha^ing  calculated  the  exact  degree  of 
conical  swell  to  produce  these  effects,  on  the  curves  of  this  road. 
On  leadung  a  otvaight  course,  or  the  change  of  the  curve,  the  vibra- 
iorj  or  adjusting  action  of  the  main  axles  takes  effect,  ttkdestl^ilishes 
the  line  m  steadiness,  when  otherwise  there  would  be  sliding^  and 
CQDseqnent  wear  of  both  the  rail- way  and  the  wheels. 

The  various  considerations  which  entered  into  the  subject,  it  ap- 
pears, filled  the  diameter  of  the  main  wheels  at  SO  inches.  The 
friction  wheels,  inside  measure,  are  9  inches  diameter. 

The  pneaent  nnfinisbed  state  ei  the  £rst  section  of  the  road,  does 
not  yet  permit  of  ascertainvig  the  iuU  <benefit  of  the  principle,  there 
beii^  iHit  one  tracks  because  the  h^avy  loaded  wa^s  arecorapelied 
to  travel  in  acooBBodation  to  the  passengdk*  carna^,  a  part  of  the 
distuiee  ten  miles  an  hour,  «nd  five  miles  ascending  13  feeit  in  a 
mil&  At  present,  therefore,  they  do  not  attempt  to  carry  more 
than  eight  tons  to  a  horse.  The  passage  carriages  lun  with  ahont 
30  paanengms  to  one  horse,  at  10  miles  an  hour,  changjing  at  ludf 


it  I  intend,  with  your  lea^,  to  furnish  for  the  Jonmal  the  fiir- 
timr  prwraes  of  pcactice,  that  the  Institute  and  the  public  may  have 
knowle^  of  the  facts  in  this  branch  of  raiUroad  economy,  without 
the  least  reserve,  wislung  that  only  to  be  preferred  which  deserves 


Aithoogfi  the  extent  to  which  compound  leverage  might  be  carried, 
in  nSA-mmj  wagons,  is  not  at  present  determined  bv  experience  at 
BaltioHtfe,  still  in  another  respect  may  be  deduced  mrni  it,  the  very 
antJs£iolory  resolt,  that  these  carriages  will  run  a  long  distance  with- 
out no/  repaiis.  One  of  those  for  passengers  was  lately  shown  me 
at  the  rail-road,  that  had  the  last  year  and  the  present  ran  loaded 
«x  thoos^d  iiriies  without  requiring  any  expense  upon  it,  and  was 
said  to  be  still  in  perfect  order.  And  you  may  have  seen  in  the 
BaltioMMne  American,  of  the  6th  inst^  that  one  of  those  for  heavy 
loads,  wliich  had  run  1800  miles,  was  taken  apart  for  examination, 
and  its  robbing  and  rolling  so rfaoes.  found  in  perfect  order. 

I  do  not,  iiowever,  insist,  from  all  that  has  been  adduced,  that  the 
committee  and  Institute  ought  to  feel  perfectly  satisfied  that  tUs 
•mprovement  is  of  great  consequence  in  rail-road  economy.  But 
will  express  the  hope,  that  the  day  may  not  be  remote,  when  they 
nany  see  them  here  oi  basmeia  dknenrioMj  and  the  principle  carried 
m^fur  MB  maj  then  be  found  expedient 

Nor  do  I  believo  this  a  vain  wish.  There  are  in  th»  state  several 
raotos  where  raii-roads  might  be  beneficial  to  the  public,  and  well 
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recompense  proprietors.  None  are  more  obvious  than  from  Harris- 
burg  to  Carlisle,  an4  from  the  head  of  Schuylkill  navigation  to  San- 
bur  j,  (spoken  of  in  the  papers  of  the  day^)  and  from  Philadelphia  to 
Trenton,  should  one  be  made  across  New  Jersey. 

With  acknowledgments  to  the  committee  for  tneir  attention  to  this 
subject,  and  to  tiie  Institnte  for  the  indulgence  of  so  lai^ge  a  propor- 
tion of  their  time, 

I  remain,  very  respectfully, 

your  humUe  servant, 

John  L«  Sullivait, 
Civil  Engineer. 
PkaadetpMa^  December  17,  1830. 

Poal«crt/»fd-<-Since  writii^  the  preceding  additional  explanation, 
I  have  seen  the  article  on  Intemal  Improvement,  in  the  American 
Quarterly  Review,  for  December,  on  which,  ]^age  293,  the  subject 
of  rail-roads  is  a  topic,  and  wherein  mention  is  made  of  this  inven- 
tion. ^*  Winans,  a  citizen  of  New  Jersey,  has  proposed  a  carriage 
with  a  new  species  of  friction  wheels;  and  Fleming,  a  European  en- 
pneer  domesticated  among  us,  has  contrived  a  means  of  substituting 
a  motion  of  mere  rolling  for  that  of  wheels.  Both  have  succeeded 
completely  in  model,  and  in  experiments  upon  the  small  scale,  but 
practical  men  entertain  doubts,  which  do  not  appear  to  be  ill  founded, 
whether  either  can  be  actually  applied  in  practice." 

This  passage,  (I  have  no  doubt  the  Editor  lumself  will  admit,)  is 
objectionable,  not  only  in  coupline  the  two  inventions,  so  essentially 
different,  but  in  speaking  now  of  that  of  Mr.  Winans  as  it  might 
have  been  spoken  of  nearly  two  years  ap>.  He  passes  entirely  over 
its  establishment  under  patent,  m  use  m  England,  and  the  account 
of  it  not  only  in  an  English  publication,  nearly  a  year  a^,  repub- 
lished at  Boston,  and  repeated  in  your  Journal,  in  which  it  is  certi- 
fied by  an  eminent  engineer  in  that  country  to  have  the  mechanical 
advantage  of  nearly  4  to  1  over  the  best  rail-way  wagon  before  known 
and  used,  but  also  the  obvums  practice  on  the  Baltimore  road.  The 
truth  is,  that  the  road  itself  has  so  absorbed  admiration,  that  proba- 
bly the  Editor,  or  the  writer  of  that  article,  ma^  have  himself  rode 
on  it  without  knowing  that  he>ras  also  on  a  friction  wheeled  wagon. 

Now,  with  all  due  deference,  I  cannot  see  any  use  in  the  display 
of  learning  on  such  subjects,  when  facts  so  obvious  and  so  pertinent 
to  the  very  occasion,  are  not  only  passed  over,  but  a  groundless  pre- 
judice disseminated^  as  much  at  variance  with  the  great  interest  of 
internal  improvement,  as  with  that  of  the  inventor.  For  that  arti- 
cle, after  arguing  pro  and  con  the  question  between  canals  and  rail- 
roads, comes  to  the  conclusion  that,  ^<  still  upon  the  success  of  some 
friction  samng  fjpparaius^  must  depend  the  great  question  whether 
rail-roads  can  compete  with  canals." 

Now,  certainly  it  would  have  been  reasonable,  if  known,  to  have 
adduced  in  support  of  this  side  of  the  (j^uestion,  the  fact  tiiat  such 
apparatus  had  actually  been  put  in  practice  in  our  own  country  to 
an  important  esstenij  and  earned  hence  acceptably  even  to  England. 
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PeriMftt  the  committee's  re|x>rt  may  have  had  some  influence  on 
the  writer,  and  the  cautious  opinions  of  scientific  and  practical  men, 
naj  hare  led  him  to  do  injustice,  not  only  to  the  inventor,  but  to 
hia  subject,  so  immensely  interesting  to  this  country.  It  is  not  the 
▼aliie  of  the  WMff^n  to  the  inventor,  that  is  of  any  comparative  mo- 
ment, but  the  vabie  of  the  machine  to  the  public.  Besides  that,  if 
it  iiaa  soch  effects  in  the  economy  of  rail-roads,  it  must  agreeably 
inflneBce  their  location,  on  the  very  principles  explained  in  the  Re- 
view, tod  that  will,  therefore,  greatly  extend  their  benefits,  not  only 
where  canals  cannot  be  made,  but  wbere  the;|^  already  exist,  as  tribi^ 
loriies  to  their  business,  branching  into  districts  otherwise  incapable 
(rf  cheap  communication  with  the  great  navigable  line. 

The  committee,  it  seems  to  me,  are  now  invited  by  a  sentiment 
of  patriotism,  to  look  further  into  the  subject  referred  to  their  judg- 
ment And  I  hope  they  will,  in  the  spring,  even  make  an  excur- 
sion to  Baltimore,  and  see  the  wagons  of  Mr.  Winans  in  operation, 
and  compare  their  performance  with  a  simple  wagon,  and  then  make 
a  supplement  to  their  report,  of  whatever  appears  to  them  to  be  the 
practical  advantage  thus  fkr  attained. 


Pradkal  ObserwUiona  on  the  Pneutnatic  Proceaafor  Expelling 
Molasses  and  Siropfrom  Sugar. 

(Concladed  from  page  409.) 

imdaaal  remarks  on  the  mamfaeiure  of  Sugar  from  the  Cane  Juice 
into  Raw  Sugar  J  and  the  stAsequent  products  therefrom  by  refining. 

Ix  the  manubcture  of  raw  sugar  from  the  cane  juice,  an  expedi- 
tioofl  and  economical  mode  of  effecting  a  complete  separation  of  the 
heterogeneous  matter  in  uniOn  with  the  saccharine,  and  of  produc- 
ing the  neatest  weight  of  crystals  of  the  best  quality,  is  the  deside- 
ratnm  OT  tiie  planter.  But  does  he  obtain  these  advantages  by  any 
of  the  processes  now  in  use  in  the  colonies?  Certainly  not  Im- 
pfovements  have  been  introduced  in  the  colonies  to  a  very  limited 
extent,  in  conqMurison  with  those  which  have,  of  late  years,  been 
adopted  in  the  refining  of  su^  in  Great  Britain*  It  is  natural  to 
sappoae,  that  the  first  and  chief  aim  of  science  would  be  to  produce 
&  good  raw  material^  that  such  will  eventually  be  the  case,  there 
can  be  little  doubt;  as,  at  this  moment,  a  great  excitement  is  pro- 
duced in  the  minds  of  the  planters,  by  the  attempted  introduction 
into  the*  colonies,  of  various  schemes  and  processes  for  improving 
their  sapur.  This  has  been  particularly  the  case  by  Mr.  Innes  intro- 
dacing  this  identical  pneumatic  process,  which  aims,  not  only  at 
the  discharge  of  the  real  molasses,  or  uncrystallizable  matter,  but 
also  at  the  separation  of  the  other  impurities  still  adhering  to  raw 
sugar,  an  opoatioii  of  refiningwhich,  has  hitherto  been  effected  by 
the  refiners  of  sugar  in  Great  Britain. 

If  this  last  mentioned  separation  is  deemed  of  so  much  importance 
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in  the  refining  of  sugtr;  and  if»  as  it  is  admitted,  greater  and  finer 
prodacta  are  obtains,  when  the  separation  is  efi^ected  before  clarifi- 
cation and  evaporation,  with  the  least  possible  action  of  heat,  surely 
similar  advantages  are  desirable  in  the  manufacture  and  crjstalliza- 
tion  of  the  cane  juice. 

Reasoning  by  analogy,  the  writer  has  been  induced  to  believoi 
that  many  S.  the  evils  complained  of  by  the  growers  of  sugars,  espe- 
cially those  of  inferior  qualities;  might  be  obviated,  not  merely  by 
an  improved  method  of  evaporation  and  curing,  but  by  arrangements 
^or  thereto.  And  if  the  writer's  hypothesis  upon  this  point  should 
prove  correct,  and  should  be  coupled  with  the  recent  improvements 
in  evaporation,  very  superior  raw  sugars,  to  those  now  sent  from  the 
colonies,  might  be  made,  with  less  expense  and  very  little  increase 
of  attention. 

The  hypothesis  submitted  is— 

1st  That  the  sugar  cane  has  its  component  parts  divided,  in  a 
greater  or  less  proportion,  according  to  the  place  or  distance  from 
its  root  or  stole. 

£nd.  That  the  earthy  and  denser  particles,  (and  probably  the  chief 
portion  of  the  impurities,)  blended  or  united  with  the  saccharine,  are 
nearest  to  the  root;  and,  m  consequence,  the  saccharine  juice  is  in  a 
purer  state  progressively,  from  the  root  to  the  top  of  the  cane. 

If  these  positions  are  correct,  would  it  not  be  aaviseable  to  cut  the 
lower  joints  from  the  cane  before  it  is  taken  to  the  mill,  to  separate 
the  finer  portions  from  the  grosser  ones,  and  separately  to  ^rind  and 
manufacture  their  juices?  The  clarification  and  evaporation  to  the 
consistence  reauired  for  granulation,  would,  in  the  ordinary  way  of 
operating,  be  facilitated,  and  yield  products  proportionably  better. 
We  know,  that  the  finest  fruit  is  plucked  from  the  extreme  bough 
of  a  tree;  and  that  that  which  is  nearest  to  the  root  is  more  crude, 
although  equally  exposed  to  the  influence  of  the  sun's  rays.  Sepa- 
ration and  selection  of  qualities  is  found  to  be  essential  in  the  making 
of  wine,  cider,  and  other  vegetable  productions;  why  then  may  not 
the  same  mode  of  practice  apply  to  the  cane  juice?  If  it  is  round 
beneficial  to  separate  the  part  of  the  cane  next  to  the  top,  because 
the  matter  therein  is  less  ripe  than  the  other  parts,  surely,  by  a  pa- 
rallel reasoning,  the  bottom  may  contain  other  matter  equally,  or 
perhaps  more  injurious  to  the  subsequent  operations  on  the  juice  for 
the  products  obtained  therefrom. 

Under  all  circumstances,  whether  the  foregoing  surmises  be  cor- 
rect or  not,  it  must  be  admitted,  that  separation  of  the  adventitious 
substances,  intimately  mixed  and  combined  with  the  cane  juice,  is 
the  first  point  to  be  obtained;  and  secondly,  that  such  separation  is 
best  effected  with  the  least  possible  action  of  heat,  which,  in  propor- 
tion to  its  intensity  and  duration,  carbonizes  and  poats  the  crystals 
of  sugar. 

The  subsequent  separation  of  this  coating  from  the  crystal  is,  at 
present,  best  effected  by  the  pneumatic  process;  the  utility  of  which 
m  the  colonies,  for  this  purpose,  would  decrease  as  the  improvements 
ill  growth,  ciarificatien, and  evaporation,  increased;  and,  eventually. 
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ihe  yneamatlc  fvocesa  mi^t  otoly  be  necessary  to  accelerate  and 
CMDplete  the  curing  or  drainage  of  the  real  molasses,  or  uncrystal- 
Iizable  part  of  tke  cane  juice.  Such  drainage  onl  j,  whether  eflrected 
bj  this  process  or  bj  any  other,  ought  to  be  permitted  bj  the  legis- 
lature, lor  reasons  before  advanced. 

In  treatmg  upon  the  refining  of  raw  sugar,  it  is  intended  to  select 
those  sjstema  which,  by  practice  and  analogj^  bear  upon  the  subjects 
under  rerjew,  instead  of  attempting  to  discuss  all  the  varieties  ex* 
istiii^  and  almost  dail  j  starting  into  birth. 

Eierj  refiner,  either  from  habit,  prejudice,  or  eeonom^r  of  capital^ 
adepts  that  system  which  he 'thinks  best  and  most  suitable  to  his 
trufe.  The  opinioBS  and  modes  of  working  are  almost  as  numerous 
as  the  refinenc»  worked:  in  some^  clarification  by  blood,  with  or 
without  a  preyious  separation  of  the  molasses^or  colouring  matter,  is 
sdopted,  and  eyaporation  effected  by  fire  pans*  Some  use  charcoal 
in  the  clarification,  others  chemical  compounds;  some  clay  the  goods, 
others  use  manna,  or  sirop,  in  lieu  thereof;  some  clarify  and  evapo- 
rate by  steam  iieat,  instead  of  fire,  but  the  most  opulent  of  the  re- 
finers have  adopted  the  improvements  made  by  the  late  honourable 
Edward  Charles  Howard,  and  their  products  possess  a  more  brilliant 
appearance^  and  must  rank  as  superior  td  those  obtained  by  any  of 
the  ^muer  metliods,  urith  the  exception  of  Mr.  Kneller's,*  which 
jields  equally  brilliant  products. 

The  desiderata  of  the  refiner  and  planter  may  be  dassed  as  fol- 
lows>— 

Isi.  The  best  separation  of  adventitious  substances. 

Sod.  The  scj^aration,  clarification,  and  evaporation,  at  a  degree  of 
heat  not  aftcting  the  sugar. 

^  The  greateut  weight  of  crystals  of  good  colour  and  brillianl 
appeannce. 

4tiL  The  least  quantity  of  molasses  or  treacle. 

5th.  The  shortest  period  of  manufacturing  the  products. 

fith.  The  most  economical  mode  of  working. 

The  two  first  points  may  be  considered  as  axioms  in  the  art«of 
manulicturing  sooar;  and,  if  adhered  to,  will  effsctuate  the  pemain- 
ioff  oiyects;  utd  ucir  practice  ought  to  be  adopted,  primarily  in  the 
colonies,  where  they  would  be  of  greater  value  than  in  this  coHOtry. 

Incidental  remarks  have  been  made  as  to  the  adoption,  in  the 
colonies, of  a  mode  of  separating  impurities  combined  with. cane 
juice,  previously  to  its  being  submitted  to  the  action  of  heatj  and 
the  poeomatic  process  has  Men  descantcMl  upon  to  prove,  that  its 
use  would  eflfect  the  separatiott  of  those  impurities  which  still  adhere 
to  the  sugar  after  it  nas  been  manufactured*  The  planter  is  in^- 
tercsted  m  both  operations,  and  especially  so  in  consequence  of  the 
immense  low  by  drainage,  and  the  permission  which  government, 
at  present  granl^  to  import  sugar  divested  of  a  part  of  the  impurities 
sad  the  colouring  matter,  at  the  duty  payable  upon  mw  sugar,  which 
has  not  undeigsne  the  process  of  separation;  but  the  refiner's  in- 


*  See  page  163»  of  our  Isst  voluuM. 
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terest  U  more  imtnedlatel^  confined  to  the  working  of  raw  su^r. 
Such  as  it  now  is,  necessity  compels  him  to  make  the  separation 
therefrom  of  the  impurities  and  the  colouring  matter,  and  this  he 
best  accomplishes  by  a  low  degree  of  heat  applied  throughout  his 
manipulations. 

Experience  has  demonstrated  to  the  scientific  refiner,  that  the 
admixture  of  the  colouring  matter  adhering  to  the  crystals  of  raw 
suear,  is  disadvantageous  to  the  refined  products,  and  must  be  de^ 
tacned  therefrom  by  the  process  of  claying  or  siroping.  The  ab- 
straction of  the  colouring  substance,  as  a  primary  procedure,  has 
been  eflfected,  both  by  mechanical  and  chemical  processes,  none  of 
which  have,  as  yet,  been  found  equally  efficacious  with  the  pneuma- 
tic process;  but  with  all  its  advantages,  and  like  the  other  methods 
of  pressing,  clayine,  or  melting,  a  portion  of  the  finer  part  of  each 
crystal  is  dissofved  and  mixed  with  the  discharged  or  expelled  co- 
louring matter;  and,  however  judicious  the  operations  may  be,  to 
separate  the  crystalllzable  parts  from  this  colouring  matter,  by  sub- 
sequent and  repeated  operations,  still  some  portion  of  the  crystals 
remain  in  the  molasses,  or  treacle,  and  are  therein  deposited  by  natu- 
ral causes. 

In  any  way,  therefore,  ifbstraction  of  the  impurities  and  colouring 
matter,  previous  to  clarification  and  evaporation,  must  be  a  positive 
benefit;  because,  by  the  subsequent  application  of  heat,  at  the  tem- 
perature required  for  those  purposes,  niere  is  an  increased  tendency 
to  carbonization  in  proportion  to  the  increased  degree  of  heat  ap- 
-plied,  its  duration  and  repetition,  which  likewise  operated  in  an  in- 
creasing ratio,  according  to  the  decrease  in  quality  of  the  sugar  or 
sirop  submitted  to  its  action.  The  purity,  of  the  medium,  or  solu- 
tion of  sugar,  also  contributes  materially  to  the  abundance  and  beauty 
of  the  crystals. 

These  positions  are  exemplified  by  refining  lumps  into  fk>nble 
loaves:  the  lumps  are  refined  sugar,  and  contain  a  very  inconsiderable 
portion  of  colouring  matter;  but  it  is  necessary  to  separate  thaismail 
portion,  in  order  to  obtain  double  loaves.  Too  mncn  heat  is  applied 
to  melt,  clarify,  and  evaporate,  in  this  second  process^  the  crystals 
produced  are  verv  fine  and  white,  but  the  residue  is  treacle;  it  mus^ 
ther^bre,  be  evident,  that  a  h^  temperature,  whenever  applied  to 
sugar,  produces  treacle,  which  invariamy  is  combined  with  colouring 
matter;  but  still  the  medium  in  vrhich  the  fine  crystals  are  formea, 
is  more<pure  than  a  solution  of  sugar  not  previously  refined;  thas 
heat  engenders  carbon^ 

la  .a  previous  part  of  this  work,  statements  have  been  made  as  to 
the  relative  value  of  raw,  pneumatic,  and  ordinary  lamp  sugars, 
when  used  for  refining:  the  advantages  of  separating  the  molasses 
or  coloarins  substance  from  raw  sugar,  previously  to  refining  it  into 
loaves  and  lumps;  and  also  the  disadvant^eous  action  of  heat  upon 
saccharine  sohitions,  varying  according  to  the  d^ree  of  heat  i^* 
plied,  its  duration  and  nepetitlOfi,^and  the  quantity  of  colooringsm^ 
stance  contained  ai  them.  It  may  be  asked,  can  such  statements 
and  reasonings  be  substantiated  by  praotioef    Investigation  is,  there- 
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fme,  mtmrnmy  to  asoMaio  whether  eaob  tftatemeniB  iBd  reaMttings 
are  fooBded  upon  facts*  It  will  be  readily  admitted,  bj  those  gtti« 
tlcnoi  ^ffho  are  Goareraaat  with  the  principles  of  refining,  that  such 
is  the  caaej  bit  to  those  who  have  not  a  knowledge  of  the  art,  it  may 
be  needfsl  to  prove  more  clearly,  that  the  positions  advanced  are 
cetiec^  by  ataliB|^ 

lU  ifas»  of  imw  fli^ar,  as  imparted,  yield,  by  the  old  system  of  r^ 
imog,  by  tbenseof  afire-pan^  at  a  mean  proof  of  £40^  of  Fahren- 
hdfy  tiber««neter, 
fl81hi.ortTCeck. 
itedly.  TImt 
llilifasL  of  raw  sugar,  in  the  same  state,  yield,  by  the  improved 
i9sten^  by  the  use  of  vacuum-pan,  at  the  proof  of  155%  (after*- 
wards  raised,  in  the  granulatii^  vessel,  to  l^O"^,) 
flOlbe.  of  treacle. 

Sdly.  That 
11S&  lbs.  ef  raw  sugar,  (first  partially  cleared  of  the  molasses  by  be- 
ing made  into  meltmss,  and  evaporated  in  the  precise  manner 
last  mentioned,)  yield 
14ttft  of  treacle. 
4tUj.  Tbmt 
li£  lbs.  of  raw  sugar,  operated  upon  or  refined  by  the  pneumatic 
proceosy  to  prcSkiGe  white  crystals,  of  the  quality  of  (Nrdinary 
lumpa,  and  the  extracted  sirops  therefrom,  evaporated  at  245*' 
of  beat,  will  yield  only 
ISti  Ibe.  of  treaele  et  sirop. 


^  Bv  Aeae  ooaspirisons  it  appears,  that  by  the  first  method,  about 
SB  TO.  of  treacle  are  produced,  when  the  molasses  and  colouring 

substance  in  uaion  with  the  sugar,  are  operated  upon  by  940^  m 

hmt 
9Bd  method,  whea  in  the  same  state,  and  at  1 80% 

SOlhs.QftTCack. 

Sd  meMiod,  a  asrtial  sepavatioD  of  the  molasses,  &c.  having  been 
efccted  by  meltrngg,  and  the  same  heat  of  180^  mdied, 

l4ibs.oftmcle. 

And,  bjr  the  feorth  method,  evaporating  the  extracted  siv<^  and 
Ibe  coloonag  matter  in  a  more  concentrated  state,  even  at  M&°  of 
beat,  oidy 

lieil  lbs.  of  treacle  or  sirop. 

Thus  showing  that  the  d^ree  of  heat,  and  the  repetition  thereof, 
engenders  an  aaditional  quantity  of  molasses,  &c.  to  that  which  the 
«aw  ssBsr  contained  when  imported^  and  that  a  lesser  quantity  is 
engcmred  when  a  sepaiation  of  the  moh»seS|  &c.  has  been  eflfected 
fueviottsly  ts  tiie  action  of  heat;  it  uMy,  therefore,  be  presumed, 
tkat  raw  sugar  contains  even  less  than  ISi  lbs.  per  cwt  of  treacle, 
the  ieoii  quantity  obtained,  at  the  highest  degree  of  heat  employed 
Tor  one  evaporatioD. 

As  such,  Ae  planter  and  refiners  could  not  fail  to  obtain  con- 
nderaUe  advant^os,  if  they  adopted  a  htti^  mode  of  evaporating 
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tfie  cane  ittice  and  solations  of  fugar  to  that  ^ich  is  now  generally 
emj^oyed. 

Charcoal  is  injurious,  because  it  destroys  or  weakens  the  cryetal- 
Ifzing  properties  of  sugar  to  a  certain  extent;  it  must,  therefore, 
tike  Time,  be  classed  as  a  disadvantageous  agent  in  refining. 

The  French  refiners  use  from  ten  to  fifteen  pounds  of  animal  char- 
coal to  each  100  pounds  of  sugar;  their  products  possess  colour,  but 
are  deficient  in  strength.  Some  compensation  is  obtained,  by  their 
evaporating  to  a  lower  proof  than  is  usual  in  this  country,  in  open 
fire-pans,  and  upon  a  less  quantity  for  each  skipping. 

In  conclusion,  as  to  the  best  method  of  obtaining  and  apj^lyins 
beat  to  all  purposes  connected  with  the  manufacture  or  refining  m 
sugar,  and  with  due  deference  to  the  opinions  of  those  persona  who 
have  had  a  longer  and  more  extensive  experience  than  the  writer,  he 
submits  that  steam  heat  is  to  be  preferred,  and  that  simplicitv  in  the 
combinations  of  the  apparatus  for  that  purpose  is  most  desiraUe,  and 
particularly  so  for  the  colonies. 

Of  all  the  varied  schemes  which  have  been  presented  to  the  re- 
finers as  improvements  for  evaporation,  that  of  the  late  honourable 
Edward  Charles  Howard  is  the  most  celebrated:  by  his  domed,  or 
vacuum  pan,  as  it  is  termed,  solutions  of  sugar  are  evaporated  to  a 
proper  consistence  or  proof,  at  about  eighty  degrees  of  heat  below 
that  which  can  be  obtained  in  the  open  pans  now  in  general  use. 
In  the  domed  pan  a  vacuum  is  not  termed,  but  the  evaporation  of 
the  aqueous  particles  is  accelerated  by  condensation,  in  tke  absence 
of  the  atmosphere.  After  the  discharge  of  the  skipping,  it  is  neces- 
sary to  raise  the  temperature  for  granulation  to  about  185  degrees, 
which  is  effected  bj  steam,  under  the  receiving  or  granalatin^  vessel. 

The  whole  of  JMr.  Howard's  arransements  are  highlv  scientific; 
but  his  evaporating  apparatus,  although  it  has  been  much  improved, 
and  is  less  expensive  tnan  formerly,  yet  wants  simplicity  to  render 
it  generally  useful,  particularly  in  the  colonies. 

Many  other  plans  have  been  devised  as  substitutes  for  this  scien- 
iific  and  valuable  improvement  in  evaporation;  but  none  accomplishes 
the  object  so  completely  as  that  of  Air.  William  Godfrey  Kneller, 
for  which  a  patent  has  been  recentiy  granted.* 

By  this  method  solutions  of  sugar  or  sirops  can  be  evaporated  to 
proof  in  an  open  pan,  by  steam  or  other  heat,  at  temperatures  vary- 
ing from  140  to  170  degrees  of  Fahrenheit's  thermometer,  conse- 
quentljr  at  from  sixty  to  ninety  degrees  below  the  proof  hitherto  ob- 
tamed  in  an  open  pan,  and  about  the  degree  of  heat  required  for 
g;ranulation. 

The  apparatus  attached  is  of  trivial  value,  and  the  auxiliary  em- 
ployed so  highly  beneficial  to  the  strength  or  crystallization  of  the 
aogar,  that  such  a  combination  of  advantages  seems  to  be  best  suited 
to  the  purposes  intended,  but  it  remains  to  be  proved,  whether  the 
refiners  of  this  country,  and  tiie  planters,  will  adopt  this  other  pneu- 
matic system. 

*  Se^  page  163,  of  our  test  volame* 
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Cn  like  meant  ^giving  a  fine  edge  to  Razors,  LancdB,  and  other 
tutting  inHrumenis.  By  Thomas  Andrew  Knight,  Esq.  F.  R. 
S.  President  of  the  Horticultural  Society,  &c. 

br  the  preptrsdon  of  steel,  and  id  the  art  of  sabsequentlv  forming 
it  iolo  cvttiiig  instmrneiits,  the  British  manufacturers  are,  I  believe, 
VDiifalJed;  snd  they  have  probably  approximated,  if  they  have  not 
aUaiaad,  to  peifectifin:  bat  in  the  air  of  giving  the  finest  possible 
eitoe  to  their  instruments,  when  formed,  I  think  they  hare  generally 
gm  aoaiething  to  learn;  for  I  hear  surgeons  often  complain  that 
Hctt  imrelj  find  themselves  in  possession  of  a  well  set  instrument; 
and  1  haTe  never  yet,  in  any  mstance,  seen  a  razor  come  from  a 
eatier  so  set  that  I  coald  use  it  with  any  degree  of  comfort;  though 
I  have  obtained  razors  from  many  of  the  most  eminent  manufactur- 
tis  of  the  metropolis.  The  machinery  which  they  employ,  has  long 
appealed  to  me  to  be  imperfect,  and  uncertain  in  its  mode  of  ope- 
Ta^Bg,  and  in  many  respects  inferior  to  that  which  I  have*been  some 
years  in  the  habit  of  using,  and  which  I  shall  proceed  to  describe. 

This  consists  of  a  cylindrical  bar  of  cast  steel,  three  inches  long 
^thoBt  its  handle,  and  about  one-third  of  an  inch  in  diameter.    It 
JM  Ycodeied  as  ssoooth  as  it  can  readily^  be  made  with  sand,  or, 
■Mre  properlT,  glass  paper,  ap)ylied  longitudinally,  and*  it  is  then 
made  pemctiy  hard.    Before  it  is  used,  it  must  be  well  cleaned,  but 
not  bngjlrtlj  pcdished,  and  its  sur&ce  must  be  smeared  over  with  a 
mixtare  oTou,  and  the  charcoal  of  wheat  straw,  which  necessarily 
ooBtains  mach  siliceoos  earth  in  a  very  finely  divided  state.    I  have 
sometnaes  vsed  the  charcoal  of  the  leaves  of  the  elymus  arenarius, 
and  odier  marsh  grasses;  and  some  of  these  may  probably  afford  a 
moce  active  and  (for  some  purposes,)  a  better  material;  but  upon 
Ud8  point  I  do  not  feef  myself  prepared  to  speak  with  decision.    In 
aettiiig  a  razor,  it  is  my  practice  to  bring  its  edge,  (which  must  not 
hare  been  nrevioasly  rounded  by  the  operation  of  a  strop,)  into  con- 
tact with  the  sorfiice  of  the  bar,  at  a  greater  or  less,  but  always  at 
▼ery  acote  ande,  by  raising  the  back  of  the  razor  more  or  less,  pro- 
portionate to  we  strength  which  I  want  to  give  to  the  edge;  and  I 
move  the  razor  in  a  succession  of  small  circles,  from  heel  to  point, 
^md  back  a^n,  without  any  more  pressure  than  the  weight  of  the 
blade  pves,  till  my  object 4a  attained.    If  the  razors  have  been  pro- 
perly cnmnd  and  prepared,  a  very  fine  edge  will  be  given  in  a  few 
oecoiiu;  and  it  may  be  renewed  again,  during  a  very  long  period, 
wfa<Aly  by  the  same  means.     I  have  had  the  same  razor,  by  way  of 
eapenment,  in  constant  use  during  more  than  two  years  and  a  half, 
and  no  visible  portion  of  its  metal  nas,  within  that  period,  been  worn 
nway,  though  tne  edge  has  remained  as  fiiie  as  I  conceive  ]>ossible; 
and  1  have  never,  at  any  one  time,  spent  a  quarter  of  a  minute  in 
setting  it    The  ezdessive  smoothness  of  the  edge  of  razors  thus  s^t 
led  me  to  fear  that  it  would  be  indolent,  comparatively  with  the 
serrated  edge  given  by  the  strop;  but  this  has  not  in  any  degree  oc- 
cumdf  end^  therefore,  I  conceive  it  to  be  of  a  kind  admirably  adapt- 
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eS  for  sarpcal  ppriMMes,  particitlarly  as  any  reqaisite  degree  of 
atren^  ipay  be  gyrea  with  great  precisioQ.  Before  unng  a  raasor 
after  it  has  been  set,  I  simply  clean  it  oa  the  palm  of  my  tuiad,  and 
warm  it  by  dipping  it  into  warm  water;  bat  i  think  the  instniment 
recommended  operates  best  when  &e  temperature  of  the  blade  has 
beea  pjpcvioiuly  rais^  bj  the  aid  of  warm  water, 

A  ftee)  bar,  pf  the  cylindrical  form  above  described,  ist  I  tbiiik» 
mmc|i  superior  ^o  that  of  i^  plane  sur&fie  for  giving  a  fiine  ed^  to  a 
rasor  pr  p^ pknife;  bi^t  it  is  iU  calculated  t9  give  i^  fins  point  to  a 
lancetf  and  I  th/^^ore  cause  #.:uUne  sorface  to  be  made*  a  qnartot 
yf  an  inch  witje^  on  on^  auW  ot  the  bar,  by  cnttii^  away  a  part  of 
)t9  sutbsta^pe^  and  }  bay^  Ims^i  this  form  to  be  moat  eatensiirely 
^sefuK 

The  edge  of  some  ra^Wf^  whether  formed  of  wooti,  of  mixed 
metalsy  or  of  pure  st^el,  but  particularly  of  mixed  metals,  hasgen^ 
ipaWj  appeared  to  me  to  be  more  keen  and  active  when  used  &  km 
seconds  after  it  had  been  applied  to  the  bar,  than  on  the  following 
day;  and  1  have  often  seeii  the  utmost  activity  restored  to  thu  edge 
of  such  instruments,  so  instantan^usljr,  and  by  so  apparently  in- 
adequate means,  that  I  have  b^en  sometimes  led  to  saij^et  the  ope- 
ration of  the  bar  to  have  been  something;  more  tbw  tMt  of  having 
worn  away  a  pinute  portion  of  the  metali  but  I  am  not  disposed  to 
offer  any  conjectures  respecting  other  effects  which  I  may  have  conr 
ceived  it  to  produce* 

I  have  in  many  in^tanc€|  been  able  to  give  a  yeiy  fine  edge  to 
.razors  in  possession  of  my  friends,  which  I  could  not  aet  tolerably 
well  by  any  of  the  ordinary  means;  and  I  have  found  that  thoae 
composed  of  different  materials  pould  be  set  with  equal  faoilitir, 
thpugh  the  sensations  tiiey  elicited,  when  used)  appeared  to  me  to  be 
in  many  instances  dissimilar.  The  instruments  upon  which  I  have 
chiefly  pade  experiments,  have  come  from  the  manufactories  of  Mr. 
Fepys,  Mr.  Stoddart,  and  Mr,  Kingsbury.  The  material  which  ] 
peared  to  me  to  receive  that  which  I  shall  call  the  most  eager  ei' 
(and  it  was  very  durable,)  was  wootz,  from  the  manufactory  of  ] 
Pepys;  and  that  which  received  the  smoothest  edge,  and  which  I 
thought  best  calculated  for  surgical  purposes,  was  a  mixture  of  rhodi- 
um and  steel;  the  powers  of  we  pure  steel  of  Mr.  Kingsbury,  ap- 
peared to  be  intermediate;  and  my  experience  leads  me  to  iwliefe 
thaL  under  different  circumstances,  each.of  these  materiala  might  be 
usea  with  some  exclusive  advantages. 

[Journal  of  th$  Royal  In$lUuiion  qf  Ortai  Britain. 


The  Chemistry  of  the  Jlrts^  being  a  practical  display  of  the  Arts  and 
JUanttfactures  which  depend  on  Chemical  Principles^  on  the  barif 
rf  Gray^s  Operative  Chemists  By  AaxHUR  L.  Porter,  late  Pro- 
fessor of  Chemistry  in  the  University  of  VeHhont  Carey ^^  Lea, 
18da 

The  work,  on  the  basis  of  which  the  above  treatise  has  been  writ- 
teuy  is  already  advantageously  known;  the  demand  for  it,  even  at 
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Ikt  tx&Boakw^  take  &t  wbkh  it  aould  be  imperted,  was  buA  m  to  iv- 

Aic%  m%  eBtcrphing  pablishers,  from  wbose  press  the  w<lrk  ksuet. 

Id  snmify  It  St  a  price  tirii^ng  it  more  within  the  reach  of  those  for 

vhoae  bcntit  it  was  esjieciaUy  wiitten.    The  American  Editor  has 

bnd,  abroad,  epportanities  of  inspecting,  minateijr,  the  Tartous  pro^ 

ceases  vhicb  be  baa  described,  and  we  can  but  regard  the  portion 

comii^  #om*bia  pen,  as  not  the  least  interesting  of  the  work.    M is-^ 

takes  are  eonrected,  full  articles  on  interest!^  subjects  added  to' 

the  often  meagre  resnlts,  furnished  bj  the  state  of  information  at 

the  tiam  when  the  operatiTe  oheoHSt  first  issned^  and  the  work  con- 

dades  with  a  well  armnged  detaSed  statemtat  of  the  processes  of 

bicschmg,  dyin^  and  cdieo  printing,  contained  in  more  than  one 

bandred  paces.    The  plates,  of  which  tfaettB  at^e  many,  are  well  exe^ 

cated,  and  Sie  lettering  is  ireneraliy  Terj  correct    The  expense  of 

the  plates  has  not  been  snlbred  to  enhance  the  price  of  this  bocA: 

beyond  what  ane  shoaM  willindy  pay  for  a  work  important  as  this; 

tlie  beat  and  most  modem  which  wehaye  upon  the  cnemistyy  of  the 

arts.  • 

In  order  that  oar  readers  may  be  aMe  to  judge  of  the  character 
of  the  woriL  of  which  we  have  jast  s^en,  an  dtract^  from  one  ik 
Ae  articles  of  the  America^  Editor,  is  presented  s  the  article  from 
which  iUa  it  taken,  ia  on  the  ioiportant  art  of  bleadnog4 

Bkacking. 

Bleaching,  in  its  broadest  acceptation,  is  the  art  of  renloying  the 
oeloariBg  matter,  whether  naturally  or  artificially  acqnired,  from  all 
bodies  in  the  mineral,  vegetable,  or  animal  kingdoms.  Its  most  im- 
portant apptications,  however,  are  to  tiidse  fibrous  substances,  so 
extenaiveiy  ased  nn  the  fabrication  of  the  clothirtg  of  civilized  men, 
oottoQ  and  linen,  and  to  these  I  shall  deVote  the  principal  part  of 
tbla  articie.  I  shall  treat  first  of  the  substance,  6t  agents  employed 
in  nrtf  and,  secondly,  of  the  processes  and  maniptklations,  in  the 
order  in  whidi  they  occur. 

Hie  materials  now  used  in  bleaching  ire  only  five  in  vamb^r; 
viz.  water,  lime,  potash,  sulphuric  acid,  and  chloride  of  lime. 

The  qaalitj  of  the  water  is  a  consideration  of  the  first  importance 
in  the  iocatien  of  a  bleachery.    No  refinement  of  art  has  eniabled 
bleachers  to  snrmoant  the  obstacles  presented  by  bad  Vater.    Waters 
impregnated  with  the  muriates,  caroonates,  or  sulphates  of  lime  and 
nu^esia,  or  with  the  muriatic,  carbonic,  or  sulphuric  acids,  in  ex« 
cess,  fiimiltarly  known  by  the  term,  hard  wat^'s^  are  unfit  fot  the 
pBTfRDses  of  Meaching.    The  Small  quantity  of  alkali  necessary  tn 
piectpitate  the  earthy  bases  and  heutraline  the  acid^  doed,  indeed, 
pKsent  no  serious  objection  to  their  use  in  bucking,  nor  is  there  any 
•l>^ectieB  ta  their  tiae  as  solvents  of  the  chloride  of  lime  and  the 
vvlnoHe  acid^  but  their  bad  washing  properties  forbids  the  employ* 
ment  in  the  dash  wheel,  where  the  great  demand  for  water  lies. 
These  waters  are  readily  known  by  the  property  they  have  of  form- 
ing curdy  etr  white  precipitates,  on  the  addition  of  a  watery,  'or  aU 
c^o/ic  solution  of  aoap,  occaaioaed  by  the  anion  of  the  mineral  acid 
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with  the  idktii  of  the  iotp,  and  the  consequent  diiplaoeala&t  of  the 
oil,  which  floats  upon  the  surfoce.  The  protocarbonate  of  iron  is 
Sometimes  found  in  natural  waters,  and  is  verj  objectionable  in 
Ueaching  processes.  Waters  containins  this  salt  exhibit  a  reddish 
ocherj  scam  on  standing,  which  is  also  ^posited  upon  the  banks  of 
pools  and  sluggish  streams.  The  presence  of  carbonate  of  iroo  is 
detected  by  the  addition  of  a  few  drops  of  a  tincture*of  nut  galU, 
which  produces  a  pufple  precipitate*  The  ferro-cayanate,  (formerlj 
pru89iatej)  of  potash  will  nroduce  a  beautiful  blue  precipitate,  if  this 
wattfr  be  preriously  acidulated  with  a  few  drops  of  sulphuric  acid* 
The  muriate  and  sulphate  of  iron  are  more  rarely  found  in  natural 
waters,  but  when  they  are  present,  may  be  detected  by  the  same 
means.    They  are  aUke  injurious  in  bleaching. 

Muddy  or  turbid  waters  are  obviously  unit  for  the  purposes  of 
bleaching,  and  particularly  for  the  last  washings.  They  may  an* 
swer  for  the  earlier  processes,  provided  spring  or  other  clear  water 
can  be  obtained  for  rinsing.  This  is  the  only  species  of  impurity  in 
water  which  can  be  remeoied  by  filtration  through  sand  and  gravel, 
which  is  an  indispensable  operation  on  streams  whose  banks  are 
muddy  and  liable  to  frequent  and  sudden  inundations. 

The  waters  of  many  streams,  particularly  those  which  flow  through 
marshj  grounds,  are  tinged  of  a  yellowish  or  greenish  hue,  owing 
to  their  holding  in  solution  certain  vegetable  matters.  This  is  one 
of  the  most  fornudable  obstacles  to  a  good  bleach,  and  has  not  yet 
been  surmounted  by  art 

From  the  foregoinc  remarks,  it  is  obvious  that  the  means  of  jodc^ 
ing  of  the  fitness  of  water  for  bleachins  purposes,  are  extremely 
simple,  and  attainable  by  every  individual,  without  even  the  hivn- 
blest  pretensions  to  science.  A  water  that  is  limpid  and  colourless, 
that  aoes  not  precipitate  an  alcoholic  or  watery  solution  of  soap, 
(or,  in  common  language,  that  is  soft  and  will  wash  weil,)  and  that 
is  not  discoloured  by  the  addition  of  an  infusion  of  nut  gall,  or  an 
acidulated  solution  of  ferro-cayanate  of  pota^,  or  that  does  not  de- 
posit an  ochery  matter  on  the  banks  of  water  courses,*  may  be  safely 
relied  upon  as  in  every  respect  well  adapted  to  the  processes  ot 
bleaching. 

Lime  suitable  for  bleacbine  should  be  recently  and  thoroua^ly 
burned,  and  colourless;  in  other  words,  lime  that  is  white,  and  in 
other  respects  adapted  to  masonry,  will  answer  the  bleacher's  pur- 
pose. 

Potash,  the  vegetable  alkali,  is  another  important  agent  in  the 
bleaching  art.  This  article  is  never  found  pure  in  commerce;  be- 
sides accidental  impurities,  it  is  alwaj^s  united,  to  a  gpater  or  less 
extent,  with  carbonic  acid.  Commercial  potash  is  a  mixture  of  pure 
potash  with  the  subcarbonate  of  potash,  sulphate  of  potash,  silex, 
minute  portions  of  other  earths,  and  occasionally  of  undecomposed 

*  The  ocheiy  mttter  fre(}uent]y  observed  to  be  deposited  on  the  banks  of 
rivers  from  the  oozing  of  muiute  springs,  should  not  be  mistaken  for  a  deposit 
from  the  water  of  the  stream  itself  as  such  deposits  are  gienerally  to»  iBcoa^ 
siderable  to  affect  the  general  puri^  of  the  water. 
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figetaMe  nttltanu     These  foreign  matters  exist  in  yuj  ▼ariaUei       ^ 
mntitiea  in  ihefotnsh  of  commerce,  and  it  becomes  an  important    .•  • 
obfect  with  the  bleacher  to  find  a  conrenient  method  of  determining^^ 
thke  exact  aiMont  of  real  alkali  in  it,  and  of  course  the  comparatiTe 
▼nine  of  the  difierent  lots  offered  in  the  market,  as  a  gaide  to  aid 
him  botiijn  hb  purchases  andjn  the  subsequent  use  of  it  in  his  pro- 
alkalime 


,  _  The  alkalimeter  of  Dr.  Ure,  founded  on  the  quantity  of 
aalphtric  acid  required  to  neutralize  100  grains  of  potash,  is  a  con* 
▼eoient  instmment  for  this  purpose.  One  hundred  grains  of  pure 
potash  will  require  105  grains  of  concentrated  oil  of  vitriol  for  per- 
fect stturatioD.  The  method  of  procedure  is  this:— provide  a  glass 
tah^  sealed  at  one  end,  9  or  10  inches  long,  and  three-fourths  of  an 
iKh  in  diameter,  and  graduate  it  into  100  equal  parts.  It  is  con* 
fenient  to  have  the  saduation  commence  a  little  below  the  extremity 
of  the  open  end.  The  exact  contents  of  this  measure  is  not  import- 
mt,  provided  the  graduation  is  exact.  Such  graduated  tubes  can 
be  ebtuned  at  any  of  the  glass  houses.  Into  a  tube  of  this  descrip- 
tion,  ifitrodaee  105  grains  of  concentrated  sulphuric  acid  of  a  spe- 
cific gravity,  1.850,  or  170°  on  Tweedale's  hydrometer,  and  fill  up 
tine  remaining  gradus^ed  sMces  with  water;  decant  the  mixture  into 
a  wider  lipped  glass  vessel,  and  stir  with  a  glass  rod  till  the  union 
ef  the  acid  md  water  be  complete.  Now,  as  the  whole  100  mea- 
mves  oootain  a  qaantity  of  oil  of  vitriol  equivalent  to  100  grains  of 
pre  potash,  it  is  obtions  that  each  measure  of  the  liquor  in  the  tube 
18  ideqnate  to  the  neutralization  of  one  grain  of  potash,  and  the 
immber  of  measurea  required  for  the  neutralization  of  a  solution  of 
100  grains  of  any  commercial  sample  is  an  exact  measure  of  the 
qvantitj  of  real  potash  contained  in  it,  and,  vice  versa^  the  number 
of  de^;pees  remaining  in  the  tube  is  the  measure  of  the  impurities 
contained  in  the  sample.  The  point  of  neutralization  is  ascertained 
as  naoal  in  sach  cases,  by  cautious  additions  of  the  acids,  stirring 
the  mixtnre  on  every  addition,  and  trials  of  the  changes  of  colour 
pradttccd  on  litmus  and  turmeric  papers  by  the  liquid.  It  is  proper 
to  caniion  the  operator  against  a  frequent  source  of  error,  pointed 
out  by  Dr.  Henry,  in  his  excellent  directions  for  the  manipulations 
in  aJkaliaetrjT,  from  the  presence  of  the  disenga^d  carbonic  acid, 
which,  bj  acting  on  the  litmus  paper,  may  lead  him  to  infer  an  ex- 
cess of  sulphuric  acid.  This  source  of  error  may  be  avoided  by 
warming  the  liquor  towards  the  last  of  the  process,  by  which  means 
the  diaeif^ged  carbonic  acid  is  expelled. 

or  the  oil  of  vitriol  of  commerce,  one  of  the  next  most  important 

ageirts  in  bleaching,  little  need  be  said.    It  is  generally  sufficiently 

pore  as  it  cornea  from  the  manufacturer,  for  every  purpose  of  the 

bleacher.    It  should  be  colourless,  and  have  a  specific  gravity  of 

1.850,  or  170^  T.     If  it  have  a  specific  gravity  greater  than  that,  its 

purity  may  be  suspected.    The  usual  impurities  are  sulphate  of  |K>tash 

and  aalphate  rf  lead.     The  latter  may  be  detected  by  a  precipitation, 

on  the  acid  being  largely  diluted.     I  am  not  aware  that  either  have 

any  injorioos  elect  in  the  bleaching  process.    But  the  acidemeter  is 

the  readiest aelhod  of  determining  the  comparative  valueiof  commer- 
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*  %ial  smples,  aDd  tlN»  is  oo  oth«r  than  die  alkalimeter  just  daaeribad, 
« « •  osly  revetsiw  the  method  of  proeedttre; — 100  grains  of  pi>re  votaah 
%  to  be.di8amed  i»  100  meaaares  of  water,  in  the  graduatea  toie^ 
Mid  portiona  of  the  aokitioa  added  cautioaaly  to  105  grains  of  the  oil 
of  vitriol  to  be  operated  on,  preTiousiy  diluted  with  fonr  or  tve  times 
its  weight  of  water,  till  tiie  actd  is  neutralized.  The  number  of 
parts,  on  the  gradaated  tube  of  the  alkaline  solution,  required  for  thio 
purpose,  will  determine  the  per  centage  of  real  acid  contained  in  the 
sample;— if  e^ht J  parts  of  the  one  hundred  degrees  are  required  for 
this  purpose,  then  is  there  eighty  parts  of  real  acid  in  every  one  hun- 
dred parts  of  the  sample. 

The  last  article  essential  in  the  bleaching  process,  is  the  chloride 
of  lime,  or  bleaching  powder.  The  introduction  of  this  compound 
constituted  an  important  era  in-  the  history  of  the  bleachii^  art 
What  was  formerly  a  work  of  several  weeks,  is,  in  modem  bleachingt 
accomplished  in  as  many  days,  and  with  a  proportional  diminutioa 
of  labour,  and  great  reduction  in  expense.  The  tedious  exposures  U> 
sun  and  air,  to  which,  in  the  old  metluHi,  the  goodtf  were  necesMrily 
subjected,  are  entirely  superseded  by  the  use  of  chloride  of  lime. 
The  manufacture  of  this  article  is  described  under  the  head  of  chio* 
ride  of  lime  in  this  work.  It  is  a  dry  whito  powder,  having  a  sligfit 
smell  of  chlorine,  and  a  peculiarly  strong^  acrid  taste,  not  very  un- 
like the  muriate  of  lime.  It  is  partially  soluble  in  water,  to  which 
it  imparts  its  smell  and  Ueaching  power.  The  undissolved  porlioa 
is  an  hydrate  of  lime  united  with  a  small  proportieii  of  the  chlorine. 
The  value  of  chloride  of  lime  depends  wholly  on  the  amount  of  chlo- 
rine it  contains.  We  meet  vrith  very  variable  proportions  in  the 
commercial  specimens.  Bleachers  ^nerally  judge  of  the  strength 
from  the  specific  g^vity  which  it  imparts  to  tlm  watery  solution. 
If  jthe  powder  be  dry  and  have  the  odour  and  tasteof  a  good  article^ 
the  specific  gravity  is  not  an  indifferent  measure,  thoueh  I  have  not 
found  it  uniformly  correct  5  lbs.  of  the  best  bleaching  powder 
should  impart  to  its  solution  in  an  ale  gallon  of  water,  a  specific 
sravity  of  1.025,  or  5°  T.  But  a  more  correct  test  of  the  value  of 
tnis  article  is  to  be  found  in  its  power  of  dischai^ng  the  colour  from 
a  diluted  solution  of  indigo  in  sulphuric  acid ;  for  directions  for  umng 
this  test  the  reader  is  referred  to  the  article,  which  treats  of  the 
manufacture  of  bleaching  powder  in  this  work.  It  ought  to  be  known 
to  the  bleacher  that  chloride  of  lime  loses  strength  by  exposure  to 
the  air,  and  to  a  certoin  extent  even  when  it  is  kept  in  close  casks; 
by  free  exjposure  to  the  air  the  chlorine  escapes,  or  rather  is  expelled 
from  the  lime  by  the  joint  operation  of  the  carbonic  acid  and  moia- 
tore  of  the  atmosphere,  and  a  carbonate  instead  of  a  chloride  of  lime 
reroainsj  no  more  than  one  cask,  therefore,  should  be  allowed  to  be 
open  at  any  one  time,  and  that  should  be  kept  as  much  excluded 
from  air  and  laoisture  as  possible. 

I  will  now  proceed  to  describe  the  various  processes  of  the  art  in 
the  order  in  which  they  occur  in  the  bleaching  of  cotton  shirtings  and 
sheetings. 
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llie  goocJfi  as  the^-  come  from  the  loom  are  impregnated  with  iloui\    *  * 
mste,  or  stftrch,  used  in  the  process  of  manufacture.     To  fr^e  them 
from  tins  foreign  matter,  thej  are  thrown  in  loose  bundles,  each  pi^ce 
bj  itself,  iBto  any  large  vessel,  or  cistern,  capable  of  containing  the 
qttantitj  to  be  operated  on,  which  I  will  suppose  throughout  this 
treatise  to  be  one  ton  nett,  or  SOOO  lbs.     The  Form  of  this  vessel  is  a 
oiatterof  no  importance  whatever;  a  common  wooden  cistern,  such 
as  is  used  for  the  scouring  and  bleaching  liquors,  will  answer  every 
parpote,  provided  diere  is  a  means  of  warmine  the  water  in  winter 
vj  steam ;  bat  if  this  cannot  be  conveniently  done,  a  spare  bucking 
kdr  may  be  made  use  of  when  artificial  heat  is  required.    On  the 
iotrodoction  of  ererjf  layer  of  cloths,  suffioient  water  should  be  ad- 
mtted  into  the  steeping  vessel  to  wet  them,  and,  in  order  to  secure 
tlua  otject  eSectoally,  while  one  man  is  employed  in  putting  the 
ipeda  into  tfte  ciatem,  another  should  tramp  them  into  the  water.    It 
ta  better  that  no  more  water  should  be  used  than  is  sufficient  to  cover 
tbe  goods  when  pressed  down.    In  this  state  the  cloths  should  re- 
main till  a  gentle  fermentation  is  produced,  which  mav  be  known  bv 
the  appeanmee  of  a  frothy  scum  upon  the  water,  and  a  soar  smell 
from  the  cialem.    In  fact  the  acetous  fermentation  of  the  paste,  and 
perhaps  aome  vegetable  principle  of  the  cotton  along  with  it,  has  taken 
place;  its  eleoenta  have  assumed  new  combioations,  and  l)econie 
more  soluble  in  water.    It  is  probable  also  that  the  acetous  acid  which 
b  formed,  may,  at  this  earl^  stage,  exert  a  highly  beneficial  solvent 
power  on  the  natnral  colouring  matter  of  the  cotton.    The  time  re- 
qaisite  for  the  steep  depends  much  on  the  season  of  the  year,  or 
sa^&er  on  the  temperature  to  which  the  goods  are  exposed;  during 
the  summer  months,  twenty-four  hoars,  and  sometimes  less,  will  be 
fiMind  sttficient  for  this  purpose ;  in  spring  and  autumn,  from  one  to 
tvo  days  are  necessary;  and  in  winter,  artificial  heat  is  indispensa- 
ble to  d^patch  in  business;  the  acetous  fermentation  is  very  slu^- 
nah  below  50"*  Ft:  it  takes  place  readily  at  60%  bat  does  not  attain 
Its  greatest  activi^  below  80%  or  perhaps  90"".    When  artiicial  heat 
ia  osedy  care  shoMd  be  taken  not  to  allow  a  temperature  approach- 
ing to  a  scaldy  which  is  supposed  to  produce  a  change  on  the  starch 
or  paste,  onfavoorable  to  the  necessary  fermentation  when  the  pro- 
per temperature  is  afterwards  acquired.    It  is  scarcely  necessary  to 
remaik,  that  the  steeping  process,  if  carried  too  far,  would  endanger 
the  strength  of  the  fabric.     Some  bleachers  employ  for  the  steep  the 
spent  alkaline  leys,  instead  of  clean  water;  a  practice  highly  ob- 
jectionable; 1st,  because  it  retards  the  fermentation;  2nd,  because 
this  alkaline  liquor  is  already  loaded,  perhaps  saturated  with  the 
cokmriag  matter  of  the  cloth,  and  would  be  more  likely  to  deposit 
than  <•  tike  op  an  additional  quantity  at  the  low  temperature  of  the 
steeping  liquor ;  and,  thirdly,  because  the  acetous  acid  of  the  fermen- 
tatioo  must,  by  combining  with  the  alkali  of  the  ley,  have  the  direct 
eBkci  of  precipitating  the  colouring  matter,  ivith  which  it  was  previ- 
oosiy  united,  directly  upon  the  cloth.    It  is  a  singular  circumstance 
that  a  practice  so  fraught  with  objections,  and  so  opposed  to  the  ac* 
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^nowledged  theory  of  bleaching,  should  have  been  either  poised  over 
in  silence,  or  noticed  with  commendation,  by  all  the  respectable 
"Omriters  who  have  treated  of  the  satnect  The  fermentation  of  the 
Bte^  might  be  greatlj  expedited  bj  the  use  of  a  very  small  quantity 
of  yeast  made  from  dama^d  flour,  which  might  be  deposited  near 
the  centre  of  the  lot ;  but  m  this,  as  in  the  introduction  of  the  slight- 
est innovation  upon  established  practices,  the  enlightened  bleachers 
may  calculate  on  encountering  the  prejudices  of  old  workmen  in  the 
art.  After  the  steep,  the  goods  are  to  be  opened  out  of  the  band,  or 
bundle,  in  which  they  are  usually  made  up,  and  well  washed  in.  the 
dash  wheel.  Some  bleachers  improperly  omit  this  washing. 
[to  bb  covtibubo.] 


On  the  Setting  of  Plaster  of  Pom.    By  M.  Gat-Lvssac. 

EvsRT  body  knows  the  property  of  plaster,  deprived  of  water  by 
heat— of  formfog  a  hard  body  with  that  liquid.  The  consistence 
which  it  acquires  is  very  variable,  and  those  are  decidedly  the  purest 
plasters  which  set  with  the  least  water.  The  cause  has  been  at- 
tributed, for  that  of  Paris,  to  the  presence  of  a  few  parts  per  cent,  of 
cartK>nate  of  lime,  but  doubtless  very  erroneously ;  for  the  heat  ne- 
cessary to  bake  plaster,  which,  on  a  small  scale,  does  not  rise  to  150^, 
(n  302^  Faht)  is  not  raised,  in  the  large  way,  to  the  degree  neces- 
sary for  decomposing  carbonate  of  lime;  besides,  baked  plaster  does 
not  usually  contain  free  lime,  and  the  addition  of  that  base  to  plas- 
ters of  little  consistence  does  not  perceptibly  improve  them.  I  tnink 
that  the  difference  of  the  various  degrees  of  consistency  acquired  by 
baked  plasters  with  water,  must  m  sought  in  the  hardness  which 
theyoflwr  in  the  raw  state ;  a  hardness  we  cannot  explain,  and  which 
must  be  taken  as  a  fact.  This  laid  down,  I  conceive  that  a  hard 
plaster  stone,*  having  lost  its  water,  will  acquire  again  more  con- 
sistence in  returning  to  its  first  state,  than  a  plaster  stone  naturally 
soft;  it  is,  in  a  manner,  the  primitive  molecular  arrangement  which 
Is  reproduced.  Thus^  we  see,  good  cast  steel,  from  which  its  car- 
bon nas  been  taken  by  cementing  it  with  oxide  of  iron,  give,  after- 
wards, by  a  new  cementation  with  carbon,  a  steel  much  more  homo- 
geneous and  more  perfect  than  that  which  would  be  obtained,  in  the 
same  circumstances,  by  the  cementation  of  iron. 

[Ann.  de  Cbirnie. 


Dying  of  Silk  a  Permanent  Chrome  VeUow.    By  M.  Ozanam. 

Clbaksb  the  silk  at  one  heating  of  two  hours,  wash  and  wring  it ; 
plunge  the  skeins  in  a  solution  of  sub-acetate  of  lead  more  or  less 

•  *  What  11  commonly  called  plaster  stone,  (pteire  a  platre, )  consistB  of  impure 
masses  of  sulphate  of  lime.  It  is  usually  mixed  with  clay,  sand,  carbonate  of 
lime,  and  contains  animal  and  vegetable  remains.  The  sulphate  of  lime  con- 
tains twenty-one  per  cent,  of  water  of  crystallization.  It  is  softer  than  marble 
in  general— See  Thcnard's  Chemistry,  H — Tbaits. 
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strong,  iccordiag  to  the  desired  depth  of  yellow.    At  the  end  of  two^ 
hoan  take  them  oat,  expose  them  to  the  air  for  half  an  hoar,  then 
vaflb  thea  io  a  stream  and  wrioff  them* 

Prepare  a  bath*  in  which  a  somcient  quantity  of  neutral  chromate 
of  potash,  (about  from  the  fifteenth  to  the  twenty-eighth  part  of  the 
weight  of  the  ailk,)  is  dissolved.  Neutralize  the  bath  with  half  a 
elaaifti  of  hydrodilorict  (muriatic,)  acid.  Leave  your  silks  in  it, 
dnrw  half  an  hour,  at  the  mean  temperature:  twist  or  wring  them 
orer  tte  liqsor,  and  waah  them  in  a  slightsolution  of  soap,  just  warm, 
ibeB  in  a  stream  of  cold  water. 

The  shades  of  yellow  are  varied  by  altering,  the  quantities  of  the 
■MnJantof  ssb-acetate  of  lead,  and  of  the  chromate  of  potash,  which 
most  always  be  deneutralized  by  hydrochlodc  acid. 

[R&MeU  Induatriel. 


Maryland  InstUute. 


Vfm  learn  with  |;reat  pletoure  that  our  sister  institution,  the  Mary« 
land  Institute,  is  m  a  prosperous  condition,  and  pursuing  with  ac- 
tiyitr  a  coarse  of  great  nsefuiness. 

Tnis  society  was  founded  in  November,  1825.  Its  objects  are 
the  encouragement  and  promotion  of  manufactures,  and  the  mechanic 
and  osefnl  arts,  by  the  establishment  of  j^pular  lectures  upon  the 
sciences  connected  with  them;  by  the  formation  of  a  library  and 
cabinet  «if -models  and  mineralsy-4>v  awarding  premiums  for  excel- 
lence in  those  branches  of  national  industry  deemed  worthy  of  en- 
eouTagieBaent— by  examining  new  inventions  submitted  for  that  pur- 
posed—and by  such  other  means  as  experience  might  suggest 

In  January,  18S6,  a  bill  incorporating  the  Institute,  passed  both 
tmncbes  of  the  legislature  of  Maryland.  In  the  course  of  the  same 
year,  several  lectures  were  delivered  bjr  (gentlemen,  who  volunteered 
their  services  for  this  purpose;  an  exhibition  of  the  products  of  our 
medianical  industry  was  also  announced. 

The  encootagement  which  was  given  to  the  new  institution  in  its 
incipient  statOf  justified  the  exertions  that  were  made  by  the  Board 
of  Managers  to  place  it  immediately  on  such  a  footing  of  usefulness, 
as  alone  conld  impart  to  it  stability  and  permanency.  To  produce 
tins.  eRct,  ho  expenditure  of  time  or  money,  consistent  with  the 
hones  which  were  justly  created  by  the  general  interest  manifested 
in  behalf  of  the  institute,  was  spatted. 

Ike  Managers  adopted  measures  to  procure,  as  early  as  possible, 
an  extensive  apparatus,  by  means  of  which  the  lecturer  could  make 
all  the  necessary  illustrations  of  the  fundamental  principles  of  me- 
chaniad  and  chemical  philosophy.    This  having  been  obtained,  the 
lectures,  whidh  had  been  partially  suspended  for  want  of  the  neces- 
sary apparatas,  were  resumed  early  last  winter,  and  jud^ng  from 
the  manner  m  which  they  were  attended,  appear  to  have  given  satis- 
hctian* 
Throogib  the  exertions  of  our*worthy  and  efficient  delegates,  an 
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'  uukual  appropriation  of  three  bandred  doUara  was  nade  by  Ibe  legis- 
lature. The  lecture  rodin  has  been  so  fitted  up,  as  to  alford  com- 
fort to  the  auditors,  and  enable  the  lecturer  to  canrj  on  his  denson- 
slrations  to  the  advantage  of  the  respective  classes.* 

Mr.  Julius  T.  Ducatel  has  been  appointed  to  lecture  on  natural 
philosophy  and  chemistrjr. 

The  number  of  subscribers  to  the  society  hss  increased,  and  the 
Haaagers  and  officere  have,  we  learn,  resolved  to  spare  no  exertions 
to  secure  to  the  pubiic  all  the  benefits  originally  contemplated  4>n 
the  foundation  of  the  institotion. 

The  following  report  will  show  the  prosperous  condition  in  which 
the  Institate  commences  the  operations  of  its  sixth  year  of  existence, 
and  we  wish  every  success  to  its  laudable  exertions. 

R^fwi  cfiht  Managers  qfthe  Maryland  InsHitUe. 

The  Board  of  Managers  of  the  Maryland  Institute  for  the  promo- 
tion of  the  mechanic  arts,  deem  it  proper,  at  the  commencement  of 
another  season  of  lectures,  thus  publicly  to  address  the  members, 
and  the  public  generally,  on  the  subject  of  the  Institute  committed 
to  their  charge.  With  varying  8uccess«  this  has  continued  from 
year  to  vear,  until  it  has  become  finally,  and  it  is  hoped  permanently, 
estabiisbed.  Its  object  is  by  this  time,  too  well  known  to  need  de* 
tailed  explanation;  it  is  sufficient  to  say,  that,  as  its  titie  pur- 
ports, it  aims,  and  has  constantiy  done  so,  at  the  improvement  of 
the  mechanic  and  manu&cturing  arts,  by  placing  the  idds  of  the 
science  connected  with  them,  in  the  easj  reach  of  their  practisers 
and  professors.  Nor,  is  it  bdieved,  has  it  been  altogether  without 
useful  attendant  results. 

The  Maryland  Institate,  however,  like  many  public  establish- 
ments, lives  on  the  health  of  nublic  fiivour,  with  a  better  chance  of 
continued  existence  perhaps,  from  the  fact,  that  it  does  not  call  upon 
the  charities  of  the  community,  but  uiges  it  on  the  score  of  its  inle- 
rests.  To  the  members  and  to  the  public,  the  Board  of  Managers, 
therefore^  now  address  themselves. 

During  the  last  winter,  the  chairs  of  chemistry  and  nataral  phi- 
losophy applied  to  the  arte,  were  respectively  filled,  and  full  courses 
of  lectores  were  delivered  on  these  branches  of  science.  The  lee- 
tarers  were  the  better  enabled  to  effect  this  from  the  excellcAt  ac- 
commodations in  the  Athaeneum,  and  from  the  apparatus  received 
from  France,  of  a  superior  kind,  and  forming  the  chief  part  of  an 
order,  which,  when  it  is  all  received,  will  make  the  apparatus  of  the 
Institate  as  full. and  complete  as  could  be  desired.  The  classes 
which  attended  the  lectores  were  numerous,  attentive,  and  composed 
of  those  who  came  to  learo,  and  whose  learning,  when  obtained, 
would  be  made  of  use  and  value,  by  their  industry  and  intelligence. 
The  drawing  school  under  the  direction  of  Mr.  Smith,  one  4>f  the 
ablest  teachers  in  the  country,  and  the  secretory  of  the  Board  ot 

•  Ghroaicle  of  the  Timea.     BditedJ>y  J.  1'.  Uucatel  and  G.  H.  Calvert. 
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was  opeoed  dvriiig  fhe  winter,  under  the  auBmoes  of  the^ 
iMtitito. 

CHfiiig  t»  the  eserttons  of  the  delegation  fttwn  this  city  in  the 
le^latany  liiit  body  a|»ropriated  the  torn  of  three  hnndrea  dollars 
aim«all  J  la  the  nse  of  the  Inatitute,  so  long  as  it  shall  be  in  efficient 
opentkNi.  This  sam,  thongh  smalU  is  satisfactory,  both  in  the  pe- 
cvniafyaasiataBce  which  it  affords,  and  the  interest  which  it  eTinces 
on  Urn  part  of  the  state,  in  die  success  of  the  institution.  Depend- 
ing too  for  continuance  upon  the  permanent  eftciency  of  the  Insti« 
tiitc,  it  will  act  as  a  spur  to  the  friends  of  the  latter,  to  prevent  the 
aid  thas  given,  from  being  forfeited  by  neglect  or  inattention. 

The  Board  of  Managers,  in  making  their  arrangements  for  the 
enaoing  aoaaon  of  kctnres,  deemed  it  expedient  to  unite  the  two 
chain  of  cbemistnr  and  natural  philosophjr  in  one  person,  and  ap- 
pointed Professor  Ducatel,  of  the  University  of  Maryland,  to  take* 
charge  of  than.  With  the  talents  and  acquirements  of  this  gentle- 
naan,  ^he  Board  have  every  reason  to  be  satisfied,  and  in  their  om- 
niMk  on  this  sub|ect,  they  are  fully  supported  by  the  numerous  audi- 
ence which  attmded  hia  lectures  during  the  last  winter.  He  will 
now  lactnre  four  tiraea  a  week,  twice  on  chemistry,  and  twice  on 
natval  jahilaaophy.  The  Board  have  reason  to  believe  that  the  re- 
mnnrng  eveaii^  of  each  week  will  be  filled  bjr  occasional  lectures 
iraBi  geDtfemen  of  acknowledeed  ability,  Jipon  interesting  subjects, 
so  (hat  the  lecture  room  of  me  jlnstitute,  during  the  four  winter 
months,  will  present  a  place  of  resort  of  the  most  agreeable  and  in* 
atinctiveciiacmclery  where  information  and  amusement  may  be  readily 
and  cheaply  oblaiiied.  Mr.  Smith  will  again  open  the  drawing 
school^  and  when  his  own  abilities,  and  the  exceUent  collection  ^ 
modeU  eC  the  Institate  are  considered,  it  is  hoped  that  hia  class  will 
be  aa  nnaseroos  as  the  importance  of  the  subject  of  his  instruction 
oM^t  In  lead  oa  to  anlkipateb 

The  contribntion  to  entitle  a  person  to  the  privilege  of  mec^nhip, 
is  atdl  three  dollars,  for  which  all  the  advantages  of  the  Inatitutev 
except  the  drawing  schori,  are  obtained. 

Connected  with  the  Institute,  is  the  Appcsntices'  library,  con- 
tainiqg  a  nnaieyona  collection  of  worka  peculiarly  adapted  far  the 
■embein  of  tfaia  InstttatioiH  and  which  the  Board  have  now  made 
amingBniffnta  to  net  in  active  circulation. 

The  Board  of^  Managers  confidently  hope,  that  the  Institution 
which  hna  thus  fiur  existed,  and  added  its  portion  of  useful  duty  to 
tiie  public,  will  still  receive  a  general,  liberal,  and  willing  support 

J.  L  CoHBv,  Jr.  Cludrman. 


On  the  Making  of  Charcoal 

Thb  solgebed  notice  has  been  going  the  rounds  of  the  European 
and  American  Journals,  without  a  single  remark  in  either  of  them, 
reapectiag  the  author  of  the  improvement  to  which  it  refers.*' 

<*  MamufoOwrt  of  CharcoaL-^A  new  process,  recommended  in  the 
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Journal  des  Forftts  for  this  purpose,  is  to  fill  all  the  interstices  in 
the  heap  of  wood  to  be  charred,  with  powdered  charcoal.  The  pro- 
dttct  obtained  is  equal  in  every  respect  to  cylinder  charcoal;  and 
independent  ofits  quality,  the  quantity  obtained  is  very  much  greater 
than  that  obtained  in  the  ordinary  method.  The  charcoal  used  to 
fill  the  interstices,  is  that  left  on  the  earth  after  a  previous  burning. 
The  effect  is  produced  by  preventing  much  of  the  access  of  air  whicti 
occurs  in  the  ordinary  method.  The  volume  of  charcoal  is  increased 
a  tenth,  and  its  weicnt  a  fifth." 

The  discoverer  of  the  foregoing  method  of  making  charcoal,  was 
Mr.  Marcus  Bull,  of  Philadelphia.  The  process  was  published  in 
the  Franklin  Journal,  for  June,  1826,  vol.  i.  first  series,  p.  358.  By 
the  following  extract  it  will  be  seen  that  the  foregoing  account,  fiSoni 
the  Journal  de$  FbrSU^  is  given  nearly  in  the  words  of  the  original 
publication. 

<<  In  the  paper  of  Mr.  Bull  on  the  subject  of  fuel,  that  gentleman 
has  described  his  method  of  obtaintne  charcoal,  by  surrounding  the 
pieces  of  wood  to  be  charred,  with  pulverized  coal,  by  which  a  pro- 
duct is  afforded  equal  in  every  respect  to  that  made  in  cylinders,  or 
retorts  of  iron.  The  Editor  has  seen  some  of  the  charcoal  made 
upon  this  plan,  in  the  laige  way;  its  superiority  to  that  produced 
by  the  common  process  was  very  striking.  The  plan  proposed  can 
be  pursued  with  facility  and  witnont  expense,  ana  the  ^reat  saving; 
of  wood  from  the  increased  quaqtity  obtained,  is  a  circumstance 
which  renders  it  of  national  importance." 

Mr.  Bull  says,  *<  it  occurred  to  me  that  an  important  improvement 
might  be  made  in  the  common  process  of  making  charcoal,  by  filling 
the  interstices  between  the  sticks  of  wood,  with  the  culm,  or  fine 
coal,  left  on  the  ground  after  the  large  coal  has  been  drawn  from  the 

Jit;  and  by  covering  the  wood  more  perfectly  than  is  usually  done, 
n  this  way  we  may  more  completely  prevent  the  access  of  air,  which 
is  not  only  destructive,  in  many  cases,  to  a  large  portion  of  the  coal, 
but  also  renders  what  remains  less  valuable." 

*^  An  intelligent  collier  in  New  Jersey  applied,  in  a  partial  man^ 
ner,  the  plan  proposed.  He  found  the  product  to  be  about  10  per 
cent,  more  in  quantity,  by  mmsure^  than  he  had  ever  before  obtained 
firom  the  same  Kind  and  quantity  of  wood;  and  I  also  found  the  coal 
when  brought  to  market,  nearly  20  per  cent,  heavier  than  usual." 

{[EnrroR* 


ShM  Lac  and  Seed  Lac.    Reply  to  Query. 

Bv  turning  to  pace  102  of  the  Franklin  Journal,  vol.  ii.  first  series, 
the  subject  S  seed  lac  and  shell  lac,  as  applied  to  varnishes,  will  be 
found  to  be  treated  at  some  length.  The  manufacturing  of  sealing 
wax.  The  application  of  shell  lac  to  the  stiffenins  of  hats,  and  va- 
rious modes  of  bleachiofl;  this  resin,  have  also  been  fully  made  known 
in  this4rork.  We  wish  that  «<  Many  Manufacturers"  would  pur- 
chase the  volumes,  and  examine  for  themselves. 
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UST  OF  AHK&IOAN  PATENTS  WHIOH  ISSUED  IN  OOTOBKRj  1830^ 

TFUh  Remarks  and  ExemplijftcatumSj  by  the  Editor. 
(Concluded  from  'page  16. ) 

91.  FcHT  impTOTements  in  Machinery  used  in  Steam  Navi- 
gation; Franklin  G.  Smith,  Lynchburg,  Campbell  county,  Vir- 
ginia,  October  12. 

Plates  to  accompany  the  specification  of  this  patent  are  in  the 
hands  of  the  engraTer. 


fi2L  For  an  improvement  in  the  Mould  or  Irmtrument  for 
Presnng'  Pine  JSpple  Cheese;  Myron  Norton,  Goehen,  Litch- 
field county,  Connecticut,  October  13. 

Ingtwwl  of  the  netting  usually  employed  to  mark  the  lines  upon 
pne  aqple  cheese,  moalds  are  to  be  made,  of  wood  or  metal,  cast 
iron  being  prefened.  Upon  the  insides  of  these  moulds  the  requi- 
site pattern  is  formed,  by  carving  or  otherwise.  The  moulds  are 
made  in  three  parts,  and,  when  used,  are  confined  together  by  pro- 
per binda.  A  tubular  opening  is  left  at  the  lower  part  of  the  moald, 
to  fill  it  with  card,  and  into  this  a  follower  is  fitted  f<^  the  purpose 
oi  maldiig  pressure. 

The  claim  is  to  <*  the  substitution  of  the  mould  of  metal,  or  wood, 
canredy  or  cast  in  manner,  and  form  described;  and  the  manner  or 
principie  of  giving  tine  stamp  or  impression  in  the  cheese  by  said 
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mould,  at  the  time  and  in  the  process  of  pressing,  thereby  super- 
seding, and  eluding  the  use  of  the  net  formerly  used  for  giving  the 
impression." 

Although  we  are  impressed  with  the  idea  of  having  seen  pine 
apple  cheeses,  the  pattern  of  which  had  evidently  been  given  by  the 
form  of  the  mould,  we  are  not  able  to  assert  it  as  a  fact.  We,  how- 
ever, have  seen  many  cheeses  made  in  moulds  in  which  devices  had 
been  carved;  and  they  are  quite  common  in  some  countries.  The 
present  patent,  therelore,  must  stand  upon  the  claim  of  the  particu- 
lar pattern  of  the  mould,  being  that  of  a  pine  apple. 


93.  For  an  improvement  in  the  mode  of  Constructing  the 
Fancy  Card  of  the  Carding  Machine;  Phinesis  L.  King,  of 
Sparta,  and  Enoch  Blasdel,  of  Lawrenceburgh,  Dearborn  county, 
Indiana,  October  14. 

(See  specifibttion. ) 


94  For  a  Washing  Machine;  John  Freeman,  Senate,  Cayuga 
county.  New  York,  October  14. 

There  is  a  trough  into  which  the  clothes  are  to  be  put.  Within 
this  trough  are  two  carriages,  placed  side  by  side;  the  lower  sides 
of  the  carriages  are  furnished  with  fluted  rollers,  and  they  are  driv- 
en alternately  backwards  and  forwards  by  means  of  a  crank.  The 
clothes  being  'placed  within  the  trough,  the  carriages  are  put  in 
motion,  and  tne  action  of  the  rollers  is  to  produce  the  desired  effect 
,  ^'1  claim  as  my  improvement,  the  principle,  and  the  moveable 
carriages  with  fluted  rollers,  as  new,  and  heretofore  unknown  and 
unused. '' 


95.  For  a  Revolving  Steam  fFasher;  James  Barnes,  King- 
ston, Luzerne  county,  Pennsylvania,  October  14. 

This  *<  Revolving  Steam  Washer"  is  a  common  barrel  chum,  with 
pins  projecting  through  one  of  the  staves  into  the  barrel,  to  raise  the 
clothes  ha  the  Mrrel  revolves,  and  cause  them  to  hl\  down  into  the 
a«da.  What  constitutes  it  a  steam  washer,  or  what  it  possesaes  of 
novelty,  would  be  news  to  us. 


^  96.  For  a  Machine /or  Sawing  Felloes  for  the  wbeelsof  car- 
riages; Alvan  Colbry,  Sharon,  Windsor  county,  Veroumt,  Octo- 
ber 15. 

Several  patents  have  been  taken  for  machines  lor  sawing  felloes. 
The  present  BMchine  differs  but^  little  from  some  which  have  pre^ 
ceded  it,  and  the  only  thing  claimed  as  new,  is  the  method  of  re- 
turning  the  carriage  after  the  felloe  is  sawed.  The  nlank  to  be 
sawed  is  placed  upon  a  carriage,  confined  by  a  pin  at  toe  centre  of 
the  curvatam  of  the  felloe.    There  k  a  nek  upon  the  lower  side  of 
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fbe  carria^and  a  pinion  takii^  into  this  rack  caBses  the  carriage  to 
adirance;  \X  is  made  to  return  by  throwing,  this  pinion  oat  o(j  and 
another  which  operates  in  the  roTorsed  direction,  in  gear$  a  kind  of 
movement  common  in  machinery. 

It  freqaeatJy  happens  that  after  examining;  the  paperal&nd  models 
m  the  patent  office,  applicants  for  patents  nnd  that  they  have  been 
anticipated  io  their  inTentioos,  and  therefore  omit  a  part  of  the  claims 
they  had  intended  to  make.  We  do  not  know  that  this  was  the  case 
in  me  present  instance,  bot  from  the  smallness  of  the  pretensions  set 
Dp,  it  might  fairly  be  inferred.  The  general  principle  of  the  machine 
has  been  so  long  known,  as  to  have  become  public  property. 

€7.  For  an  improvement  in  the  Saw  Set;  Ebenezer  Whiting, 
B^kslHre,  Tioga  county,  New  York,  October  16. 
(See  specification.) 

98.  For  a  Machine  /or  Spreading  Lime,  Plaster^  fyc.  on 
Zsand;  Andrew  Krauss  and  Joel  Krauss,  Upper  Milford,  Lehigh 
coonty,  Peni^yhania,  October  16. 

The  lime,  or  plaster,  in  powder,  is  put  into*  a  wason  constructed 

for  the  porpose.    Across  the  hinder  part  of  the  bed  of  the  wa^n, 

near  the  ttiJ  board,  there  is  an  open  ins  extending  from  side  to  side. 

A  roller  fixed  upon  gudgeons,  below  tne  wagon  bed,  nearly  fillsmp 

Als  opening.     On  the  end  of  the  axle  of  one  of  the  hind  wheels  a 

pvllej  is  placed,  from  which  a  band  extends  to  another  pulley  on  the 

MJOB  of  the  roller,  to  cause  it  to  revolve;  the  axis  of  the  hlncl  wheels 

revolves  with  them,  for  the  purpose  of  communicating  this  motion. 

As  the  roller  turns,  it  draws  after  it  a  portion  of  the  article  to  be 

spread  upon  the  laHd.    The  claim  is  to  *«  the  machine  as  above  de- 

8cribed»,for  spreading  lime,  plaster,  &c.  on  land.'' 

99.  For  SL  Machine  for  Washing  Clothes;  William  H.  Brain- 
ard,  of  Haddam,  and  Chauncey  R  Bulkley,  of  Chatham,  Middle- 
sex coonty,  Connecticut,  October  16. 

A  trough  is  made  to  contain  the  articles  to  be  washed  $  dashera 
are  canned  to  vibrate  in  this  troush,  by  means  of  two  levers,  worked 
like  pomp  handles,  one  in  each  band.  The  specification  contains 
about  as  many  pages  as  we  have  devoted  lines  to  the  description; 
we,  however,  will  afibrd  room  to  the  claim,  which  is  as  follows. 

*\What  we  daim  as  new  in  the  above  described  machine,  is  the 
amogement  of  the  various  parts  which  constitute  the  same,  in  the 
manner  above  qwcified,  and  the  application  thereof,  and  of  the  powera 
and  principles  embraced  in  the  operation  of  said  machine,  in  the 
form  aod  method  above  set  forth,  for  the  purpose  of  washing  clothes." 

100.  For  an  inaprovement  in  the  Production  qf  Lights  by  a 
combinatias  of  Uquids;  Isaiah  Joanings,  Gty  of  Nev?  York, 
(X;toberl& 
nil  fOJtemt  is  taken^for  a  material  which  is  to  be  substituted  for 
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oil  in  common  lamps.  The  material  is  a  mixture  of  alcohol  and 
spirits  of  tuipentine. 

<*  To  produce  light  from  alcohol  and  spirits  of  turpentine,  mix 
equal  or  unequal  parts  of  each,  agitate  them  that  thej  may  mix  to* 
getheri  let  them  stand  awhile,  and  the  alcohol  will  be  combined 
with  a  small  quantity  of  turpentine,  and  the  remainder  will  be  sepa- 
rated; draw  off  the  alcohol,  and  the  small  portion  of  turpentine  com- 
bined, which  is  about  one*eiffhth  part,  and  it  will  be  ready  for  use. 

<^  I  claim  the  admixture  of  alcohol  with  spirits  of  turpentine,  and 
its  application  to  common  lamps,  with  or  without  wicks." 

We  have  seen  the  above  mixture  in  combustion  in  an  Argand*s 
lamp.  The  flame  was  clear,  dense,  and  brillmnt.  The  light  may  be 
made  greatly  to  exceed  that  from  oil,  without  the  escape  of  any 
smoke;  and  there  is  not  the  slightest  odour  of  the  turpentine.  The 
patentee  says  the  mixture  is  as  cheap  as  spermaceti  oil,  and  that  he 
IS  making  arrangements  which  will  enable  him  to  afford  it  at  a  cost 
considerably  below  that  material.  The  wick  is  scarcely  blackened 
by  the  combustion;  tiiere  is  no  dripping  from  the  lamp,  and  no  grease. 

Chemists  knew  the  fact  that  alcohol  and  spirits  of  turpentine 
would  combine,  and  burn  with  a  bright  light;  but  we  are  not  aware 
of  their  having  been  proposed  !to  form  an  article  for  the  supply  of 
lamps;  and  one  which  might  be  advantageously  employed  in  domestic 
economyp  The  patentee  has  used  this  composition  with  a  wire  wick, 
and  has  found  it  to  answer  well.  Fibrous  asbestos  would  probably 
be  preferable,  but  this  is  a  point  of  mere  curiosity,  as  cotton  wick 
is  always  at  hand,  and  none  better  need  be  desired. 

The  friends  of  temperance  will  not  object  to  the  burning  of  alcohol. 


101.  For  an  improvement  in  the  Grist  Mill;  Ephraim  Gris- 
wold,  Truxton,  G)urtland  county,  New  York,  October  16. 

The  runner  of  this  mill  is  made  conical,  something  like  the  com- 
mon steel  mill.  This  is  to  fit  into  a  hollow  conical  piece,  which 
forms  the  bed.  The  runner  and  bed  are  to  be  made  altogether  of 
stone,  or  they  may  be  formed  in  part  of  cast  iron,  with  pieces  of  burr 
stone  fastened  on  them  by  screws. 

The  axis  of  the  runner  is  placed  horizontally,  and  an  opening  is 
made  through  the  side  of  the  hollow  conical  piece,  to  feed  the  mill 
stones.  This  opening  is  near  the  inner,  or  small  end,  of  the  cone; 
the  termination  of  which  is  not  to  be  in  a  point,  but  in  a  segment  of 
a  globe. 

'<  The  invention  here  claimed  is  the  geheral  construction  of  the 
mill  as  above  described;  particularly  in  the  manner  of  making  the 
runner  and  bed  of  stone,  or  of  burr  blocks  screwed  on  cast  iron  for 
that  purpose.*' 

The  eeneral  construction  is  not  new.  The  conical  form,  the  feed- 
ing in  the  manner  described,  and  the  making  such  mills  of  stone, 
are  circumstances  in  all  of  which  the  present  patentee  has  been 
anticipated.  What  he  more  particularly  claims,  the  screwing  of 
twrr  blocks  to  iron,  is,  we  apprehend,  the  only  point  of  novelty. 
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1418.  For  an  improyement  in  the  mode  of  makii^  Olass  Door 
EruAs;  Denung  Jarvis,  Boston,  Massachusetts,  October  19. 

These  knobs  ire  perforated  in  the  usual  way,  to  receive  the  spin* 
die,  which  is  to  be  square.  A  square  cavity,  about  a  quarter  of  an 
inch  deep  b  sunk  at  each  end  of  the  knob,  to  receive  a  square  col- 
let, wbica  vill  prevent  the  knob  from  turning.  In  all  other  respects 
the  knob  is  made  in  the  common  form. 


103L  For  an  improvement  in  the  Manufacture  of  Oil  from 
the  Sun  Flower;  Charles  A.  Barnitz,  Spring  Garden,  York 
comiijy  Pennsylvania,  October  20. 

T&is  improwmeni  consists  in  fqllowinff  the  old  mode  of  hulling, 
fireaking,  and  pressing  seeds  to  obtain  their  oil.  There  is  not  the 
digfatest  pretension  to  novelty,  but  it  is  presumed  that  the  patentee 
siniply  means  to  secure  to  himself  the  right  of  doing  that  which  is 
known  all  over  the  country,  and  has  been  practised  both  here  and 
m  Europe. 


104.  For  an  improvement  in  the  manner  of  Manufacturing 
Brads  from  Iron  Plates;  Edmund  Gamman,  Gorham,  Cum- 
berland comity,  Maine,  October  20. 

A  strong  iron  shaft  is  to  have  projecting  rims  upon  it,  around 
which  rims  are  placed  steel  cutters,  in  number  from  six  to  twenty. 
The  cutters  are  tapered  in  reversed  directions,  alternately,  accord- 
ing to  the  tai»er  of  the  brad.  The  stationary,  or  bed  cutters,  are  to 
be  made  to  vibrate  by  means  of  cams.  The  particular  construction 
of  this  part  of  the  machine  does  not  appear  in  the  drawing,  and  is 
▼ery  eJhBcnre\y  described  in  the  specification.  The  iron  plates  are  to 
be  carried  towards  the  cutters  by  feed  rollers. 

The  whole  machine  appears  to  be  considered  as  ^  the  improve- 
ment,"  as  there  is  no  particular  claim  to  any  part.  Circular  brad 
and  nail  machines,  vrith  the  revolving  cutters  fixed  in  the  manner 
described,  have  been  repeatedly  tried;  they  have  not  however  been 
fonnd  eqna]  to  the  ordinary  vibrating  machine,  nor  do  we  believe 
they  can  be  made  so. 

105.  For  a  combination  of  machinery  for  Thrashing  Orain^ 
Shelling  Com,  Cutting  Straw,  and  Grinding  Provender; 
BenjamiD  D.Bescher,  Woodbury,  Litchfield  county,  Connecticut, 
October  20. 

Thu  is  a  sort  of  omnium  machine,  the  novelty  of  which  consists 
ID  nniting  several  different  machines  together. 

The  claims  made  are  to  '<  the  particular  form  of  the  beaters;  the 
manner  of  making  the  concave;  driving  the  feeding  roller  by  the 
main  band;  the  apron  by  the  main  shaft;  aiyl  the  mode  of  combin- 
inrtbe  several  pieces  of  the  machinery." 

The  cylinder  has  iron  beaters  on  it  which  are  bent  in  the  form  of 
a  Y;  tha^  in  beatiBg,  the  angular  point  may  first  meet  the  grain  to  be 
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thnthed;  the  hollow  segment,  or  concave,  is  formed  of  thin  plates 
of  iron,  placed  between  strips  of  wood.  The  shelling  part  is  made 
like  the  well  known  corn  shelter,  consisting  of  a  circular  disk  with 
teeth  on  its  side.  Towards  the  centre  of  this  wheel  cutters  are  placed, 
for  cutting  strawy  when  thus  used,  a  trough  is  added  to  feed  from. 
Still  nearer  the  centre  is  to  be  a  furrowed,  cast  iron  plate,  running 
against  a  corresponding  piate,  for  grinding  provender.  We  have 
heard  of  instruments  furnished  with  so  many  conveniences  that  it 
was  ^uite  inconvenient  to  use  them;  this  objection,  we  suspect, 
will  lie  against  the  contrivance  of  which  we  have  spoken,  and  it  will 
not  stand  alone,  as  ^*  iht  particular  form  of  the  beaters,"  and  sons 
other /)ar/»cu/ar«  named,  are  bj  no  means  new. 


106.  For  a  machine  for  Sawing  Felloes  for  Carriage  Wheels; 
David  D.  Hanson,  Weare,  Hillsborough  county,  Nei^  Hampshire, 
October  20. 

This  machine  bears  a  strong  resemblance  to  that  described.  No. 
96.  There  is,  of  course,  some  diflference  in  the  arrangement.  The 
improvements  claimed  are  the  manner  in  which  the  part  called  the 
sweep  is  constructed,  together  with  the  vice  and  gauge  pullies. 
These  particular  parts  we  do  not  think  it  necessary  to  describe,  not 
perceiving  any  thing  in  them  worthy  of  special  notice. 


107.  For  an  improvement  in  the  Water  Wheel;  Henry  Over- 
vill,  Richland,  Oswego  county,  New  York,  October  21. 

This  water  wheel  is  similar  to  one  which  we  described  in  our  last 
volume.  The  leaves,  or  buckets,  are  hung  like  shutters,  and  are 
intended  to  open  by  the  force  of  the  current,  when  moving  with  it, 
and  to  close  in  their  opposite  motion.  Such  buckets,  variously  bung, 
have  been  reinvented  over  and  over  again.  The  contrivance  is  one 
of  the  first  suggestions  to  the  minds  of  those  who  are  in  search  of  a 
current  wheelTand  who  are  uninformed  respecting  previous  failures 
ia  the  same  search.  The  phantom  is  destined  to  be  again  called  from 
the  shades,  and  again  to  disappoint  the  exorist 


108.  For  an  improvement  in  the  machine  for  Carding  Woolf 
and  other  fibrous  mateirials;  Calvin  Wing,  Grardiner,  Kennebeck 
county,  Maine,  October  21. 

This  carding  machine  has  been  fairly  tested,  and  is  hi^ly  spoken 
of,^both  as  regards  the  ^odness  of  the  work  performea  by  it,  and 
the  saving  of  labour,  which  is  said  to  be  equal  to  more  than  one-half. 
We  cannot  describe  its  various  arrangements,  intellisibly,  without 
a  plate,  and  therefore  will  not  attempt  it,  particularly  as  we  may 
hereafter  be  enabled  to  give  it  with  the  requisite  illustrations. 


100.  For  an  improvement  in  the  Water  Wheel,  by  Casting 
it  in  one  entire  piece;  and  also  in  the  mode  of  Casting  the 
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e;  GaMn  Wing,  Gardmeiv  Kennebeck  county,  Maine,  Octo- 
ber 82. 

(See  epecification.) 

110.  Far  an  improvement  in  the  Mode  of  Boring  the  Earth 
for  Watery  and  for  other  purposes ;  William  Morris,  Jr.  and 
Jabez  Spinks,  Kenhawa  county,  Virginia,  October  22. 

The  Diiociini  object  of  this  machine,  we  are  told,  is  the  employ- 
ment of  horse  power,  which  is  applied  as  in  the  common  horse  mill. 
The  horse  beins  geared  to  a  sweep  attached  to  a  vertical  shaft. 

Orer  the  weil,  or  place  to  be  bored,  a  scaflfolding  is  raised  con- 
sistiBg  of  foor  poles  40  or  50  feet  in  length,  and  placed  rectangularly, 
siutame  cross  pieces  being  used  to  bind  them  together.  The  dnll 
is  made  to  rise  and  h\\  by  means  of  a  horizontal  shaft  acted  upon 
by  the  peripheiy  of  the  horizontal  wheel,  turned  by  the  horse;  and 
by  neaos  of  a  rope  passing  over  a  pulley  at  the  upper  part  of  the 
scaffold,  the  anger  may  be  withdrawn. 

111.  For  improvements  in  the  construction  of  the  Water 
Wheely  and  in  its  application  to  the  driving  of  machinery,  by  the 
reactJQD  of  water ;  Calvin  Wing,  Gardiner,  Maine,  October  22. 

(See  specification.) 


112.  For  a  Sedsteady  caUed  a  Metamorphoeic  Alleviator; 
Jonathan  Lowe,  Yi^ma,  Oneida  county,  New  York,  October  25. 

This  is  one  member  added  to  the  family  of  bedsteads  designed  for 
the  accoauBodation  of  persons  confined  to  bed.  We  have  recently 
noticed  two  patents,  having  the  same  object  in  view,  and  a  volume 
night  be  filled  with  descnptions  of  similar  contrivances.  In  the 
case  beibre  us,  tiie  platform,  or  bottom  of  the  bedstead,  is  divided 
iato  three  parts;  the  head  jmrt  is  made  to  elevate,  and  the  foot  part 
may  be  depressed,  there  being  joints  in  the  side  rails  for  that  pur- 
pose. The  le^,  at  the  foot,  are  made  capable  of  bending  underneath 
to  allow  of  this  depression.  The  centre  part  of  the  side  rail  is  fniv 
nisbed  with  legs,  independent  of  the  heacl  and  foot  posts,  to  sustain 
the  bedstead  when  the  latter  are  off  the  floor.  Ilo]lers,»rope8,  pul- 
lies,  &G.  are  used  to  give  the  required  elevation  or  depression. 

There  are  so  many  ways  of  effecting  the  purposes  intended  by  this 
bedstead,  and  they  have,  indeed,  been  so  frequently  effected,  that 
there  ought  to  be  something  special  in  the  construction  of  an  appara- 
tus of  the  kind  for  which  a  patent  is  taken.  The  present  patentee 
appean  to  consider  as  new,  all  that  he  describes,  as,  if  there  is 
any  thii^  which  can  be  called  a  claim,  it  is  in  the  following  words. 

^  For  all  which  improvement  in  the  construction  and  use  of  the 
comnioo,  French,  field,  high  post,  and  other  bedstead,  the  inventor 
most  respectfully  solicits  the  patronage  of  the  proper  authorities,  by 
gnnting  him  tetters  patent,  agreeably  to  the  acts  of  congress  in  such 
case  made  and  provided. " 
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113.  For  an  improvement  in  the  Machine  for  Inking  Formt 
of  Type^  or  letters,  &c  when  worked,  or  printed  on  a  common 
hand  printing  press ;  Samuel  Fairlamb,  City  of  New  York,  Octo- 
ber 25. 

The  patentee  has  occa^ied  eleven  pages  in  the  description  of  his 
apparatus,  with  an  additional  page  of  references  to  the  *  drawing. 
The  claim  is  of  considerable  length,  and  would  not  be  understood 
if  given  alone.  Since  the  patent  obtained  by  Mr.  W.  J.  Stone,  in  Oct 
1829,  three  or  four  differently  constructed  inking  machines  have 
been  patented,  which  have  been  duly  noticed.  The  present  is  less 
complex  than  some  of  its  predecessors,  but  it  has  no  superiority  in 
this  |)articular  over  that  of  Mr.  Stone.  The  only  true  test  of  com- 
parative merit,  is  a  fair  trial,  which  has  not  yet  been  given  to  Mr. 
Stone^s  machine. 


LIST  OF  PATENTS  WHICH  ISSUED  IN  NOVEMBER^   1830. 

With  Eemarks  and  Exemplifications^  by  the  Editor, 

1.  For  a  Machine  to  Pick  up  Jlppksfrom  the  Oround,  un- 
der the  trees ;  Samuel  Laning,  Camden,  Gloucester  county,  New 
Jersey,  November  1. 

This  machine  is  to  be  driven  on  by  handles  formed  like  those  of 
a  wheel  barrow.  A  drum,  or  cylinder,  stands  in  the  place  of  the 
wheel,  extending  across  the  machinery,  and  being  about  16  inches 
long*  The  heads  of  this  cylinder  form  projecting  rims  extending 
t^ee  inches  beyond  the  cyhnder;  these  rims  serve  as  wheels  to  the 
picking  machine,  and  sustain  the  cylinder  at  the  distance  of  three 
mches  from  the  ground.  Pointed  wires  serve  as  pickers,  by  running 
into  the  apples.  A  comb  above  the  cylinder  removes  the  apples 
from  the  pickers,  and  conducts  them  down  into  a  basket  suspended 
to  receive  them,  which,  when  filled,  is  to  be  replaced. 

The  claim  is  to  *<  the  employment  of  a  cylinder  with  pickers  for 
the  purpose  of  picking  up  apples  from  the  ground,  and  the  comb,  or 
tiats,  for  taking  the  same  from  the  pickers,  and  delivering  them  into 
a  basket,  in  the  manner,  and  for  the  purposes  herein  described." 


2.  For  an  improvement  in  the  Jipparatus  for  Boring  the 
Earth  for  Water;  Levi  Disbrow,  City  of  New  York,  Novem- 
ber 1. 

(See  specification.) 

3.  For  a  Machine  for  Cutting  Tenons  on  Carriage  and 
Wagon  Spokes;  Andrew  P.  Smith,  Cornwall,  Litchfield  county, 
Connecticut,  November  1. 

The  patentee  has  described  this  machine  at  much  length,  so  that 
we  think  the  description  is  obscured  by  its  minuteness.  The  tenons 
it  appears  are  to  be  cut  by  a  jointer  furnished  with  an  askew  iron. 
The  shoulder  is  to  be  cut  by  a  saw  extending  from  the  angle  of  the 
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joioCer  a  little  abore  die  face  of  the  iron.  The  jcMttt^r  is  made  to 
traTerse  between  hoiizontai  cheeks,  by  a  crank  and  pitman  at  one 
end  of  the  fraoie.  There  are  certain  other  appendages  to  hold  the 
spoke,  and  regulate  the  cutting.  The  mode  of  operation  differs  from 
tiiat  of  seTenl  other  machines  for  the  same  purpose,  but  we  do  not 
perceive  its  points  of  superioritj.  The  whole  apparatus  is  patented, 
no  claim  being  made. 


4.  For  an  improTement  in  the  Lever  Press;  Hazard  Sher- 
man, Scriba,  Oswego  county,  New  York,  November  1. 

This  press  acts  npon  the  familiar  principle  of  a  combination  of 
leTers.  There  is  a  bed  piece,  or  sill,  from  the  ends  of  which  rise 
two  uprights  with  slots  and  holes  to  fix  the  ends  of  the  levers,  and 
form  their  fulcra.  The  patentee  says,  *<  what  I  claim  as  new,  and 
as  mj  own  invention  and  discovery  in  this  press,  and  for  which  I 
DOW  ask  an  exclusive  privilege,  is  jthe  particular  method  of  applying 
tlie  increased  power  obtained  by  the  multiplication  of  levers  oearing 
upon  each  other,  as  described  in  the  above  specification,  and  illus- 
trated in  the  drawing." 

We  are  quite  nnabfe  to  ascertain  in  what  the  discovery  here  claimed 
consists;  tnit  we  think  there  would  have  been  just  as  much  wisdom 
in  chiming  the  incrtfisedfrictiony  as  the  increased  power. 


5.  For  an  improyement  in  the  Machinery  for  taking  the 
Wool  from  the  Wool  Carding  Machine;  Charles  Atwood, 
Middletown,  lifiddlesex  county,  Connectieat,  November  1. 

^*This  improvement  consists  in  placing  a  trumpet  formed  tube, 
having  a  rotary  notion,  at  or  near  the  end  of  the  doffer,  at  each  end 
of  a  wide  nachiae,  or  one  end  of  a  narrow  one,  at  a  distance  of  aboat 
two  inches  from  the  fice  of  the  doffer,  with  its  centre  about  level 
with  the  lowest  action  of  the  comb,  at  right  aneles  with  the  doffer. 
The  tabes  tarn  into  stands  bolted  on  the  top  of  the  plate  of  the  card* 
ing  machine,  projecting  inwards,  and  are  motioned  as  hereafter  de- 
scribed. When  the  wool  by  the  natural  action  of  the  comb  has 
formed  a  roll  of  snffieient  size  for  a  sliver,  or  thread,  the  out  end  is 
passed  throngh  the  tube,  to  a  pair  of  rollers  placed  before  it,  having 
a  speed  safficient  to  take  it  away.  The  lower  of  these  rolls  is  on 
a  abaft  paasine  across  the  carding  machine,  having  its  bearinjB;s  cut 
into  the  top  of  the  plates,  with  two  rolls  on  it  of  about  four  inches 
in  diameter,  and  six  inches  lon^,  placed  directly  before  each  tube, 
with  their  upper  surface  level  with  the  centre." 

We  have  copied^so  much  of  the  specification  to  afford  a  ^neral 
idea  of  the  plan  pursued;  and  can  do  no  more  without  givii^  the 
whole  with  the  drawings.  The  latter  are  but  very  indifferently 
execQted,  but  still  sufiice  to  make  known  the  general  arrangement 
of  (be  machiaery. 

6L  For  an  imprwemeat  in  the  Machine  fbr  Winding  the 
ShaUingy  or  Having  made  from  the  Carding  MaehinCf  upon 
Vol.  VII.— No.  2— FEBRUAav,  1881.  U 
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aeparate  Spools^  or  Bobbins  without  HeeuUf  called  the  Conical 
Spool  Winder,  for  dubbing  from  the  card ;  Charles  Atwood,  BGd- 
dletown,  Middlesex  county,  Connecticut,  Noyember  1. 

We  cannot  attempt  a  description  of  this  machinery,  without  gir- 
ing  drawings;  nor  can  we  famish  the  claim  of  the  patentee,  as  he 
does  not  make  any. 


7.  For  a  Method  of  Moulding  and  Drying  Brick;  Charles 
Vasser,  Poughkeepsie,  Dutchess  county,  New  York,  November  1. 

The  brick  moulds  are  to  have  projecting  edges  of  steel,  and  the 
stock  is  to.be  of  metal,  or  covered  with  metal.  Each  brick  when 
moulded  is  to  be  turned  out  upon  a  smooth  board,  a  little  larger  than 
the  face  of  the  brick.  These  boards,  with  the  bricks  upon  them,  are 
to  be  arranged  upon  shelves  in  a  drying  shed.  The  roof  of  this  shed 
is  to  be  close,  and  the  sides  furnished  with  falling  shutters  to  keep 
out  the  rain,  &c.  when  required. 

The  foregoing  is  the  substance  of  <«  Yasser's  new  and  useful  in- 
vention for  moulding  and  drying  bricks."  There  is  no  claim.  We 
are  not  quite  sure  mat  moulds  lined,  as  we  have  seen  them,  with 
iron,  are  not  as  eood  as  those  above  described.  Sheds  with  close 
roofs  and  side  shutters  are  not  new,  and  would  be  generally  used 
were  not  economy  too  much  considered.  The  plan  of  a  separate 
board  upon  which  to  dry  every  brick,  w6  suppose  is  new,  but  doubt 
its  adoption. 

8.  For  an  improvement  in  the  P/oi/^A;  Samson  Felton,  Hunt- 
ington, Huntington  county,  Pennsylvania,  November  1. 

No  attempt  is  made  in  the  specification  to  designate  any  thing  in 
the  form  of  this  plough,  that  is  diflferent  from  that  of  other  ploughs; 
bat  the  mould  board  and  land  side  are  to  be  in  part  of  cast  iron,  and 
in  part  of  wood.  The  share  is  to  be  of  wrought,  or  of  east  iron. 
The  claim  rests  upon  these  circumstances,  and  upon  the  manner  of 
putting  the  wholes  together. 

9.  For  a  machine  for  Thrashing  Grain  and  Shelling  Com; 
Edward  Thurston,  City  of  New  York,  November  1. 

This  machine  is  to  have  a  cast  iron  cylinder,  which  is  to  be  fluted, 
or  ribbed,  from  end  to  end.  There  is  also  to  be  a  hollow  segment 
similarly  fluted.  This  hollow  segment  is  to  be  borne  up  against  the 
roller  by  spiral,  or  other,  springs,  and  is  fixed  upon  a  frame,  to  which 
a  weight  is  hung,  to  co-operate  with  the  action  of  the  springs.  The 
claim  is  to  the  combination  of  the  balance  and  Spring  bed,  and  to 
the  entire  cast  iron  cylinder. 


10.  For  a  mode  of  Preserving  Rope  and  Cordage;  Amoa 
Salisbury,  Troy,  New  York,  November  1. 

If  we  understand  this  patent,  tarred  ropes  must  no  longer  be  made 
without  first  acquiring  a  right  from  the  above  nathed  gentleman. 


Digitized  by 


Google 


ndmerican  Paientsjor  November,  with  Semarks.      83 

He  sajSy  ^ny  improtement  consists  in  saturating  the  rope  or  cord- 
age,  <Mr  the  material  of  which  it  is  made,  with  oil,  fat,  or  other  une- 
Stioum  mubsianee^  or  applying  such  quantity  of  oil,  or  unctuous  sub- 
stance,  as  shaJ]  be  deemed  necessary  to  answer  the  purpose  in- 
tended." • 

It  will  behooTe  Mr.  Converse,,  the  townsman  of  the  patentee,  to 
see  thad^  in  his  candle  factory,  the  workmen  in  his  employ  keep  clean 
hands^  or  be  may  be  fined  for  having  his  ropes  saturated  with  tallow. 


il.  For  a  MacAine  far  Facilitating  the  Washing  qf  Ores 
and  jSUuviai  Soils,  and  the  extraction  of  metallic  substances 
and  precious  siones  from  ores,  earth,  sand,  or  other  matter  in 
which  they  noay  be  found.  Issued  according  to  a  special  act  of 
congress,  passed  May  28th,  1630,  to  Vincent  de  Rivannole,  late  of 
En^laiid,  but  now  of  Af echlenburgcounty ,  North  Carolina,  for  him- 
self, and  as  attorney  in  fact  for  Charles  Harsleben  and  William 
Davtt,  of  the  kingdom  of  Great  Britain,  November  1,  1830. 

Y^e  have  seen  this  machine  in  actual  operation,  and  on  a  former 
occauon  adverted  to  it  in 'terms  of  commendation. 

The  apparatus  consists  of  a  conical  tub,  or  other  suitable  vessel, 
placed  verticaJly.  A  double  shaft  passes  down  the  centre  of  the  tub, 
which  carries  metallic  dashers,  or  agitators,  which  are  turned  by 
means  of  a  crank.  The  shaft  is  made  double,  consisting  of  a  solid 
rod  turning  in  a  tnhe,  to  carry  two  sets  of  dashers  with  different 
velocities.  The  pulverized  mass  intended  to  be  washed,  is  put  into 
the  tub,  with  some  water.  On  turning  the  dashers  with  a  proper 
velocity,  the  water  will  be  thrown  towards  the  outside  of  the  tub, 
and  tibe  contents  will  assume  the  form  of  an  inverted  cone,  to  the 
lower  end  of  which  gold,  silver,  or  other  weighty  articles  will  de* 
scend.  There  is  under  the  centre  of  the  tub,  a  metallic  chamber, 
and  a  vaive,  which,  when  opened  by  means  of  a  lever,  will  allow  the 
heavy  substances  to  descend  into  the  chamber,  and  upon  opening  a 
second  valve,  they  will  fall  from  this,  chamber  into  any  vessel  placed 
below  it 

When  the  agitation  has  been  continued  a  sufficient  length  of  time, 
the  valve  is  opened,  but  the  agitators  are  still  kept  at  work.  The 
chamber  fills  with  a  portion  of  water  and  with  the  heavv  substancesi 
the  valve  is  immediately  closed,  and  the  contents  of  the  cnamber  taken 
out;  when  the  metallic  or  other  ponderous  matter  which  the  earth 
contained,  will  be  foand  therein. 

The  claim  is  to  the  double  agitators,  and  to  double  or  treble  valves, 
to  allow  the  washed  materials  to  be  collected. 


12.  For  Lock  Paddle  Wheels,  for  propelling  canal  and  other 
boats;  H.  L.  B.  Lewis,  Buffaloe,  Erie  county.  New  York,  No- 
vember 2. 

The  paddle  wheels  described  in  Mr.  Lewis'  specification,  are  to 
have  the  buckets  hinged.    The  shaft,  or  middle  part  of  the  wheel  is 
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to  be  a  cjlioder,  or  drum,  to  which  the  rima  of  the  wheels  are  to  be 
attached,  leaving  do  place  for  the  escape  of  water,  either  at  the  sides 
or  towards  the  centre  of  the  wheel,  in  order  to  enable  the  backets 
to  fill  with  water,  a  space  is  left,  between  each  bucket  and  the  cj- 
lindrical  drum,  just  sufficient  to  allow  of  the  escape  of  air,  for  that 
purpose.  The  gudgeons  upon  which  the  buckets  turn,  are  to  pass 
through  the  sides,  or  rims  of  the  wheels;  and  arms,  from  them,  work  in 
grooves  attached  to  the  framing,  or  are  operated  upon  by  cams,  or 
pins,  to  cause  the  buckets  to  lock  and  unlock,  close  or  open,  at  the 
moment  desired,  and  to  assume  an  angle  which  may  be  thought  best* 
The  claim  is  to  <^  the  locking  or  unlocking  of  the  floats  at  anj 
point  required;"  to  the  forming  of  the  wheel  with  a  cylinder,  or 
drum,  as  described,  with  solid  or  close  sides  to  prevent  the 'escape 
of  water,  either  laterally  or  vertically;  and  to  the  edges  or  rims  of 
the  wheels  projecting  beyond  the  outer  edges  of  the  paddles,  for  the 
purpose  of  checkinfl;,  or  preventing  the  agitation  of  the  watert  in  or- 
der to  prevent  the  banks  of  canals  from  washing. 

13.  For  a  Sawing  and  Planing  Machine;  Thomas  Bioomer, 
Ci^  of  New  York,  November  3. 

This  may  be  a  very  good  machine,  but  it  is  not  explained  with 
sufficient  clearness  to  enable  us  to  determine  this  point.  A  plane, 
of  the  ordinary  construction  it  seems,  is  to  slide  between  cheeks, 
or  guides;  a  crank,  with  a  pitman,  or  shackle  bar,  being  employed 
to  give  it  motion.  It  is  intended  to  plane  up  short  stun  for  boxes, 
&c.     There  is  a  feed  roller  which  is  to  move  the  pieces  to  be  planed. 

Saws  of  the  circular  kind,  we  are  told,  may  be  driven  by  tne  same 
machinery.  The  claim  is  to  *<  the  construction  and  application  of 
machinery-  in  cross  cutting  and  planing  boards  for  boxes  and  other 
purposes.*'  The  sawing  apparatus  is  represented  in  a  separate 
drawing,  but  is  not  described  in  such  a  way  as  to  enable  us  .to  judge 
of  what  is  intended  to  be  claimed,  as  it  consists  of  circular  saws 
moved  in  the  ordinary  way,  the  frame  work  bein^  so  arranged  as  to 
adapt  it  to  the  purposes  to  which  it  is  to  be  applied. 

[to  BB  COHTUrOXB.] 


Specifications  of  American  PATsirrs. 
^fedficoHon  of  a  patent  for  an  improvement  in  the  mode  of  conatruet' 
ing  the  Fancy  Card  used  in  Wool  Carding  Machines,    Granted 
to  Phineas  L.  Kino,  of  Sparta^  and  Enoch  Blasdel,  of  Law- 
reneeburghj  Dearborn  county^  Indiana^  October  14/A,  1830. 

The  carding  machine  to  which  this  improvement  is  applied,  is 
constructed  in  every  respect  like  those  in  common  use.  The  im- 
provement which  we  claim  as  our  invention,  is  in  the  Fancy  Card 
tor  cleaning  the  main  cylinder  and  doffer.  Instead  of  the  usual 
fancy  card,  (which  is  of  short  wire,)  the  one  we  have  invented  and 
applied  to  use,  is  made  of  needles,  or  long,  steel,  pointed  wire  teeth. 
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piflpcrij  Mcitfed  in  leftther,  behind,  by  wire,  or  any  other  tnitaUe 
sibstance. 

Oar  fuicy  card,  constmcted  of  needles,  or  long,  steel,  pointed 
wire  teelii,  not  ooiy  does  the  business  of  the  corankon  fancy  card  in 
a  auperior  mauier,  but  it  cleans  the  main  cylinder  and  doffer,  with- 
out weariflf  iht  cards,  like  the  common  fancy  card. 

Tlus  inpitivement  can  be  applied  to  all  wool  carding  machines. 

The  MMi/um  here  claimed,  is  that  of  making  fancy  cards,  (at 
befim  described,)  of  needles,  or  long,  steel,  pointed  wire  teeth,  or 
long  teeth  made  of  common  wire  properly  secured,  instead  of  the 
■hart  toothed  fancy  cards,  now  in  use.  Phinkas  L.  King. 

Enoor  Blasdel. 


S^edfieaHanofapaienifor  the  making  of  Reaction  Water  Wheds 
oOire^  of  one  single  piece  of  cast  metai^  and  the  mode  of  forming 
thtpaUem  so  as  to  accomplish  this  end.     Oranted  to  Calvin  Wing, 
Ganfincr,  Mwie,  October  22,  1830. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Calvin  Wing, 
have  iDvehted  a  water  wheel,  the  two  rims,  or  ends  of  which,  witn 
the  floals  or  bockels,  consist  of  one  entire  piece  of  cast  iron,  or  other 
nietai;  and  also  a  mode  of  casting  the  same,  as  well  as  other  wheels 
iDten«kd  to  be  moved  by  the  reaction  of  water.  The  construction 
of  the  wheel  invented  by  me,  is  fully  described  in  an  instrument  of 
writing  deposited  in  the  patent  <^ce  of  the  United  States,  for  the 
pwpsse  of^  obtaining  a  patent  for  the  manner  of  constructing  the 
sa«e»  and  for  the  mode  of  .applying  it  to  various  uses.  And  I  do 
her^y  dedare  diat  the  following  is  a  fall  and  exact  description  of 
the  mamer  in  whi^  the  pattern  of  my  said  wheel  is  made  and 
OMNilded,  in  order  to  its  bein^  cast  in  one  entire  niece. 

I  eaoae  a  flask  to  be  made  in  three  parts;  the  depth  from  the  top 
to  the  bottom  of  the  middle  section  or  the  flask  being  equal  to  the 
width  of  the  floats,  or  buckets,  between  the  rims,  or  ends  of  the 
wheel.  In  moaidine  the  wheel,  the  pattern  of  one  of  its  ends  is 
placed  upon  the  monld  board,  with  its  inner  side  downwards,  that 
which  I  call  its  open  end  should  be  preferred;  one  of  the  exterior 
parts  of  the  flask  is  then  placed  over  it,  and  filled  with  sand  in  the 
usual  way.  It  is  then  turned  up  and  the  centre  part  of  the  flask 
placed  over  it.  The  patterns  of  the  floats  are  then  properly  ar- 
ranged aroand  the  moulded  end,  the  patterns  being  prepared  with 
dowels,  or  pins  for  that  purpose.  When  this  part  of  the  flask  has 
been  fllled  with  ^e  casting  sand,  the  pattern  forming  the  other  end 
of  the  wheel  is  laid  upon  the  floats,  and  moulded  in  the  third  part 
of  the  flask. 

"When  the  moulding  has  been  thus  completed,  in  withdrawing  the 
pattern,  the  upper  part  of  the  flask  is  removed,  the  pattern  taken 
oat  of  it,  and  those  of  the  floats  also  removed  from  the  middle  of  the 
flasks  the  end  of  tbe  flask  is  then  replaced,  and  the  whole  mould 
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•  reTersed,  when  the  end  first  moulded  is  taken  oat    On  replacing 
the  end  flask,  the  whole  is  ready  for  receiving  the  metal. 

As  in  mj  reaction  wheel  the  whole  force  to  which  it  is  subjected 
is  sustained  bj  one  of  its  heads,  through  the  centre  of  which  the 
shaft  passes,  whether  the  same  be  used  verticallj,  or  horizontally, 
it  is  necessary  to  give  considerable  strength  to  that  head,  or  end. 
But  were  this  done  by  making  the  pattern  of  such  head  of  the  re- 
quire thickness,  there  would  be  great  danger  of  the  cracking  of  the 
metal  from  unequal  contraction  in  cooling,  I  therefore  cast  a  centre 
piece,  or  hub,  separately  from  the  wheel,  and  secure  it  thereto  by 
suitable  bolts  or  screws. 

What  I  claim  as  my  invention,  is  the  making  reaction  wheels  en- 
tire, of  one  single  piece  of  cast  metal,  and  also  the  forming  the  pat- 
tern of  my  reaction  wheel,  so  that  the  floats  and  the  two  heads  may 
be  moulded  in  a  flask  divided  into  three  sections,  in  the  manner,  or 
upon  the  principle  hereinbefore  described,  by  which  the  same,  or 
other  wheels  intended  to  operate  as  reaction  wheels,  may  be  cast  in 
one  entire  piece.  Calvin  Wimo. 


Spedfitatian  of  a  patent  for  an  improvement  in  the  eonetruetum  of  the 
Water  Wheels  and  in  its  tqipKcation  to  the  driving  of  machinery^ 
by  the  reaction  of  water.  Granted  to  Calvin  Wing,  Gardiner , 
Mmntf  October  SL2^  1830. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Calvin  Wing, 
have  invented  or  discovered  certain  improvements  in  ihe  construe* 
tion  of  the  water  wheel  for  driving  machinery  bv  the  reaction  of 
water,  and  in  the  manner  of  applying  the  same,  either  to  vertical  or 
to  horizontal  shafts,  and  also  in  the  application  of  water  thereto,  b/ 
which  inventions  or  discoveries,  the  dimculties  hitherto  experienced 
in  the  construction  of  that  kind  of  mill  usually  denominated  Barker's 
mill,  and  the  various  modifications  of  the  principle  upon  which  it 
acts,  which  have  been  hitherto  essayed,  are  so  tar  obviated,  as  to 
render  the  same  more  economical  and  efficient  than  the  ordinary 
modes  of  applying  the  power  of  water  as  a  motive  force.  And  I  do 
hereby  declare  that  the  following  is  a  full  and  exact  description  of 
my  said  improvemepts,  reference  being  had  to  the  drawing  which 
accompany  this  specification. 

The  water  wheel  which  I  use  is  generally  cast  in  one  entire  piece, 
in  the  manner  described  in  a  certain  instrument  of  writing,  deposited 
by  me  in  the  patent  office  of  the  United  States,  for  the  purpose  of 
obtaining  a  patent  for  making  the  same  of  one  entire  piece,  and  for 
the  manner  m  which  this  is  efi*ected.  The  wheel,  however,  may  be 
made  in  separate  parts,  either  of  wrought  or  cast  iron,  or  any  other 
suitable  material. 

Fig.  1,  is  a  bird's  eye  view  of  the  wheel,  the  end  to  which  the 
shaft  is  to  be  attached,  at  the  perforation.  A,  being  downwards,  and 
the  open  end,  or  rim,  upwards.  To  show  the  floats,  the  upper  rim, 
which  covers  them,  is  not  represented.^    The  lines,  43,  C,  ex- 
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hibit  the  form  of  the  floats,  or  backets,  and  the 
maiLBer  in  ipvhich  they  are  arranged.     The  dia- 
meter of  this  wheel,  and  the  width  of  the  floats 
between  the  two  heads,  and  the  depth  of  aper- 
ture between  the  floats,  will,  of  course,  be  va- 
ried, according  to  the  quantity  and  head  of  water 
which  can  be  obtained,  and  the  purpose  to  which 
it  is  to  be  applied.     The  curved  floats,  it  will 
be  seen,  are  made  to  lap  over  each  other;  and, 
in  practice,  I  have  found  that  the  proportion  in  which  they  do  so  is 
a  potot  of  considerable  importance.    The  proportion  between  the 
apertore  and  the  lap  which  I  have  found  to  be  the  best,  is  as  three  to 
two;  that  is,  for  every  inch  of  aperture,  measuring  from  float  to  float, 
at  the  p<nDt  where  the  water  escapes,  the  floats  should  pass  each 
other  one  and  a  half  inch.     It  will  be  manifest  that  a  slight  devia- 
tion from  this  proportion,  in  either  way,  will  not  be  attended  by 
any  sensible  loss  of  power.    I  have  found,  however,  that  any  con- 
siderable deviation  is  injurious.     The  mechanic  should  be  careful 
so  to  construct  his  wheel  that  the  part  of  the  aperture  seen  at  e 
should  be  less  than  that  seen  at  d. 

Upon 'the  inner  edge  of  the  rim  there  is  a  projecting  fillet,  or 
flaach,  iMck  bulj  be  seen  in  the  section  D,  ot  this  wheel,  at  the 
lower  part  of  Fig.  3,  with  this  difference,  that  said  fillets  or  flanches 
are  to  be  made  flat,  as  they  are  to  work  against,  and  not  within, 
each  other. 

"What  I  claim  in  the  construction  of  the  above  described  wheel, 
is  the  arrangement  of  the  floats,  or  backets,  within  the  narrow  rim 
forming  the  open  head  of  the  wheel,  and  their  passing,  or  lapping 
over  each  other,  in  the  manner  described,  by  which  the  water  is  de- 
livered tangentially  from  the  wheel,  or  nearly  so,  whilst  it  is  sub- 
jected to  but  little  friction,  or  obstruction  from  other  causes. 

Wheels  so  constracted  I  apply  either  on  a  horizontal  or  vertical 
shaft,  and  either  singly  or  in  pairs,  according  to  circumstances. 

Fig.  2,  represents  the  double  JRg.  2, 

reacting  wheel,  placed  on  a 
horizontal  shafi^  in  which  man-  ^ 
ner  I  use  them  whenever  it  is 
de»rable  to  obtain  motion  from  ji 
such  a  shaft.     S,  is  the  hori- 
zontal diaft.  A,  the  penstock, 
and  B,  the  cistern,  the  heads,  ^ 
or  ndes  of  the    cistern,  are 
formed  in  whole,  or  in  part, 
of  cast  iron  plates,  securely 
bolted  together.     D,  B,  are 
two    water    wheels,    one   of 
which  is  placed  on  each  side 
of  the  cistern,  B,  their  0|)en 
ends  standing  against  the  side 
plates  of  the  cistern,  which  are 
perforated,  having  openings  in  them  equal  in  size  to  those  on  the 
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heads  of  the  wheels,  and  being  concentric  wifh  them.  The  fillet,  or 
flanch,  upon  the  rim  of  each  wheel,  is  made  fiat,  and  is  fitted  to  rmi 
as  closely  to  a  similar  fillet  or  fianch  on  the  cistern  head  as  maj  be, 
without  actually  bearing  against  it,  so  as  to  prevent  too  much  waste 
of  water,  and  yet  to  avoid  friction  by  touching  it. 

The  size  of  the  orifices  in  the  wheel  and  cistern  plates  is  a  point 
of  essential  importance,  and  should  greatly  exceed  what  has  been 
heretofore  thought  necessary.  Their  area  should  be  such  as  to  permit 
the  whole  column  of  water  to  act  unobstructed ly  on  the  wheel, 
whatever  may  be  the  height  of  the  head.  I  have  found  that  for  a 
head  of  four  feet,  the  area  of  the  orifice  should  never  be  permitted 
to  fail  short  of  three  times  the  number  of  square  inches  which  can 
be  delivered  by  all  the  openings  of  the  floats.  The  penstock,  or 
gate  way,  should  also  be  sufiiciently  large  to  admit  freely  the  same 
proportionate  quantity  of  water  through  every  part  of  its  section; 
•ay  about  three  times  the  area  of  the  onfices  of  the  cistern  heads  and 
wheels* 

For  a  greater  head  these  openings  must  be  proportionally  in- 
creased, or  the  whole  intention  will  to  defeated,  as  it  has  been  from 
want  of  attention  to  this  principle,  that  numerous  failures  have  oc- 
earred  in  the  attempt  to  arive  mills  by  reaction  wheels.  Whenever 
it  is  practicable,  the  limit  which  I  have  given  should  be  exceeded, 
bat  never  can  be  diminished  without  loss. 

lastead  of  using  a  trunk,  or  penstock,  smaller  than  the  horizontal 
section  of  the  cistern,  B,  I  extend  the  sides,  front,  and  back  of  said 
ciatem,  upwards  in  one  continued  line,  whenever  the  same  can  be 
donei  the  cistern  and  penstock  then  form  one  trunk,  of  equal  sec- 
ttoB  diroughout 

When  ere&ter  power  is  requisite,  I  plac^  other  reacting  wheels, 
or  pairs  of  wheels,  upon  the  same  shaft,  so  that  each  may  operate  in 
the  same  way. 

What  I  claim  as  new  in  the  foregoing  modification  of  my  inven- 
tion, as  represented  in  Fig.  2,  is  the  placing  of  two  or  more  of  my 
reaction  wheels  against  reservoirs,  or  cisterns,  formed  of  plates  of 
cast  iron,  or  other  suitable  substance,  in  the  manner,  and  for  the 
purposes  above  designated.  I  also  claim  as  my  improvement  the 
enlargement  of  the  channels  for  supplying  water  to  the  buckets  or 
floats,  in  the  proportion,  or  exceeding  the  proportion  which  I  have 
designated.  The  latter  claim,  however,  not  being  confined  to  thisr 
particular  modification,  but  appertaining  to  my  wheel,  in  all  its  ap« 
plications.  I%g,  S. 

Fig.  3,  represents  one  of  my  reacting  wheels, 
placed  upon  a  vertical  shaft,  with  the  cistern 
DV  which  it  is  supplied  with  water;  to  this  is 
also  attached  what  I  denominate  the  HgMer^ 
which  is  intended  to  relieve  the  lower  gudgeon 
and  step,  from  the  pressure  of  the  column  of 
water,  and  also,  when  desired,  the  weight  of 
the  wheel,  and  whatever  is  attached  thereto. 
The  whole  being  shown  in  a  vertical  section 
through  the  axis  of  the  wheel. 
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A^  A,  is  Ihe  cistern  of  water,  the  constroction  of  which,  with  its 
penstock,  may  be  seen  at  B,  A,  Fig.  4. 

D,  the  wheel,  the  flanch  on  its  upper  side  passing  within  the  edge 
of  that  %m  die  lower  plate  of  the  cistern. 

!«,  Ij,  tlM  &ghter  tor  relieving  the  gndgeon  and  step  of  the  shaft 
uid  iHbeel  fmn  the  downward  pressure. 

The  lichter  is  a  circular  plate  of  iron,  concentric  with  the  wheel, 
and  attidied  to  the  same  shaft.  Upon  its  lower  side  is  a  flanch,  or 
prmctng  rim,  fitting  into  an  orifice  in  the  upper  plate  of  the  cistern, 
lo  me  flune  manner  in  which  that  of  the  wheel  fits  into  the  lower 
plate;  allowinj^  therefore,  of  a  vertical  motion  of  the  shaft  to  a  oer- 
taiB  extent,  withoat  binding  upon  the  plates  of  the  cistern. 

From  the  equable  pressure  of  fluids  in  all  directions,  the  lifter, 
(when  equal  in  its  area  to  that  of  *the  orifice  of  the  wheel,)  will  be 
pressed  upwards  with  the  same  degree  of  force  with  which  the  latter, 
(the  wbed,)  is  pressed  downwards;  and  if  made  larger,  it  will  be 
prcsKd  upwards  with  a  greater  force;  and  may  be  so  proportioned 
as  ts  take  off  the  weight  both  of  the  machinery  and  of  the  water, 
from  the  gsdgeoD  anclits  step. 

When  a  single  wheel  is  placed  upon  a  horizontal  shaft,  the  lighter 
will  tske  the  |3ace  of  the  second  wheel,  and  so  also  in  the  case  of 
asredd  Dumber  of  wheels,  either  on  a  vertical  or  a  horizontal  shaft. 
What  I  claim  of  the  foregoing,  in  addition  to  my  former  claims, 
is  the  application  of  the  lifi;hter  for  taking  off  the  downward  pros* 
sare  when  die  wheel,  or  wneels,  are  placSl  on  a  vertical  shaft;  and 
for  equalising  the  lateral  pressure  when  placed  upon  a  horizontal 
ihafL 

Fi^  4,Tepre8ent8  the  double  Rg.  4. 

reacting  wheel  on  a  vertical 
shaft  A,  bong  the  penstock. 
B,  the  cistern.  D,  D,  the 
wheels,  revolving  within  the 
plates  of  the  dstem  in  the  same 
maBDer  as  the  wheel  and  light- 
er in  Fig.  3. 

The  upper  wheel  in  this  ar- 
rNigement  answers  all  the  pur- 
poses of  the  Ivbter  in  the 
mrsur,  the  orifice  of  which 

^1  be  enlarge,  if  desired, 

wim  the  same  views.  • 

What  I  dahn  in  this  last 

medilicstioB  of  my  invention, 

iSf  thepbcfaf  of  two  or  more 

wheels  on  a  vertical  shaft;  the  upper  wheel  of  each  pair  operating 

as  a  lighter;  but  with  the  addition  of  a  lighter  should  the  series  of 
wheels  coaittt  of  an  odd  number.  Calvin  Wing. 


TMtmmiUinfawwrofMr.  mt^s  JFaier  Whed. 
It  aAfds  us  pleasure  to  insert  the  following  testimonials  of  the 
Vol.  VIL— No.  2.— Fbbrvabt,  1831.  12 
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opecmtion  of  Mr.  Wing's  wmter  wheel.  We  have  alwaTS  thought  the 
emplojiiieat  of  the  reaction  wheel  a  very  wasteful  mode  of  apptying 
water,  as  it  bad  proved  to  be  so  in  all  the  forms  under  which  we 
have  ever  known  it  tried.  Mr.  Wing,  however,  bids  fiur  to  prove 
that,  nnder  the  arrangements  adoptd  bj  him,  it  will  coaquer  all 
prejudices,  and  establish  itself  in  the  good  opinion  of  the  public, 
upon  the  bans  of  its  real  merits. 

Many  other  testimonials  have  been  exhibited  to  na,  from  persons 
worthy  of  all  credit,  both  from  their  juc^ent  and  standing;  but  as 
they  all  tend  to  establish  the  same  fiusts,  we  do  not  tUnk  it  neces- 
saiy  to  insert  them. 


Extraei  of  a  Letter  from  Alexander  S.  Chadunck,  Esq.  to  the  Editor. 
Dated  Gardiner y  Maincj  July  24,  1830. 

<<  In  pursuance  of  your  advice  contained  in  your  favour  of  the  31st 
May,  Mr.  Wing  has  jproceeded  farther  in  his  experioMmts  on  the 
reacting  wheel.  He  has  put  a  double  wheel  in  operation  for  pro* 
polling  a  saw  mill,  which,  under  every  disadvantsge  attending  all 
new  experiments,,gives  the  best  satisfaction  to  all  competent  judges, 
and  more  than  realizes  his  expectations.  I  do  not  hesitate  to 
say,  that  m  aU  eaeee  of  saw  mills,  he  can  save  aiU'-haff'oi  the  water 
now  required;  in  general  caaea^  ttoo-tMrde;  and,  in  tome  inekmeeSf 
three-fourths.  There  are  a  vast  number  of  water  rights  which  have 
been  abandoned  as  valueless,  to  which  the  application  of  this  whed 
will  give  a  power  equal  to  the  medium  power  of  mill  sites  in  the 
countrygenerally. 

Mr.  W.  has  succeeded  in  doing  away  every  objection  heretofore 
existing  to  the  reaction  wheel.  By  the  appkcation  of  the  'Ughtetf 
or  by  placing  two,  four,  or  any  even  number  of  wheels  upon  the  same 
shaft,  (the  hghter  being  used  where  an  odd  number  is  lequired,)  he 
procures  an  equilibrium  of  tte  pressure  of  the  column  of  water,  and 
thus  reduces  the  amount  of  friction  occasioned  by  tl^  water,  which, 
except  in  very  small  wheels,  was  an  insuperable  difficulty.  By  the 
enlargement  of  the  orifice  of  the  upper  wheel,  or  of  the  lighter,  even 
the  incumbencv  of  the  wheel  itself  may  be  supported  by  the  water, 
instead  of  by  ttie  step.  This  last  is  only  to  be  obtained  from  the 
vertical  shaft 

Another  ^real  difficulty  with  the  reaction  wheel,  was  umd  ef 
power.  This  arose  from  the  injudicious  construction  of  the  wheel, 
and  it  is  a  difficultv  which  Mr.  W.  has  wholly  obviated.  His  first 
object  is  to  leave  the  orifice  so  larce  that  the  column  of  water  shall 
not  be  disturbed  by  that  portion  which  is  permitted  to  escape.  Se- 
condly, so  to  direct  the  water,  as  that  its  escape  shall  be  as  near  ss 
possible  at  rigfit  angles  vrith  a  line  drawn  through  the  centre  of  the 
wheel;  the  power  <?  reaction  operatias;  epon  the  wheel  in  a  direct 
line  with  the  escape  of  the  water.  This  is  not  perfectly  attainable 
in  the  constriction  of  the  wheel  almie;  but  when  it  operates  under 
water,  its  motion  produces  its  own  natural  vacuum,  the  surroundui{S 
water  fiurmipg  a  circular,  elastic  wall,  and  serves  to  assist  in  di- 
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J  die  mdcr  in  a  course  rather  wUUn  a  right  angle  from  the 
I  drawB  ttiot^  the  centre.  This  tends  to  throw  the  force  of 
reectioii  n&ar  wUhauiihe  centre  (f  the  meriure  extending^  or  length' 
ciiing,  the  naturml  lever  afthe  wheel.  Hence,  ali  the  power  which 
water  is  capaUe  ot  giving  is  obtained. 


The  fewer  ef  reodton  aboaige  exceede  the  power  of  pereueeion. 
This  imesitioii  will  appear  obviotts  from  this  elucidationi  vi^  the 
Bowcr  sr  percBsnoii  can  never  exceed  the  whole  amount  of  head  and 
mUyiesMcd  bj  all  tiie  friction  of  the  apertnre,  through  which  the 


water  escapca,  and  the  atmosphere  tfaroufh  which  it  passes.  The 
pswerof  reactiony  riglitly  applied,  is  equal  to  all  the  head  and  fall, 
■it  decreased  br  the  natural  friction  to  be  overcome  in  the  passage 
ettbie  water.  In  addition  to  this,  in  all  other  wheels,  some  part  of 
Iks  head  and  iidl  is  necessarily  Idst.    Here  there  is  nothing  lost. 

My  olgect  in  stating,  so  particularly,  the  merits  of  tbi^  wheel,  is 
ti  vrepwe  jm^  in  some  decree,  to  understand  what  Mr.  W.  claims 


M^taa  efCoLJ.  Ckmiere^  Certykate. 

TUs  maj  certify  that  I  have  carried  on  the  lumber  business  in  the 
town  of  Gardiner,  for  29  years^  have  occupied  the  same  saw  mill 
with  the  old  fiuhioned  undershot  water  wheel.  That  I  have  now  in 
epenfion  one  of  Calvin  Wing's  improved  reaction  water  wheels; 
have  had  an  opportunity  to  test  it  thoroughly,  and  am  satisfied  that 
under  the  same  head  and  fall  it  operates  with  equal  power  and  speed, 
widi  less  than  one-half  the  water  used  by  any  other  saw  mill  wheel 
that  I  have  been  acquainted  with. 

I  have  alkso  ased  one  of  said  Wing's  reacting  wheels  in  m  v  cloth- 
ing and  carding  mills,  and  I  find  by  experience  that  the  back  water 
has  no  perceptiDle  cAbct  to  retard  the  motion  or  lessen  the  j>ower  of 
the  wbee/,  if  the  bead  is  increased  in  the  same  ratio,  and  I  give  it  as 
my  opinion  that  said  wheels  are  superior  to  any  now  in  use. 

James  CoMMSRSy  Jr. 

Gardmer,  Jifame,  Auguet  StA^  1830. 

Creorge  Shaw  4r  Co* 

ay  ccstfy  that  we  Imve  had  in  use  a  water  wheel  called  a 
wheel,  which  drew  dn  seventy-two  square  inches  ot  water; 
i  it  ittled  fee  carry  with  sofideat  speed  the  machinery  which  I 
had  attached  to  it  I  was  induced  to  throw  aside  said  wheel,  and 
to  put  in  its  place  one  of  Calvia  Wing's  double  reacting  water 
miiimhjand  I  am  sitisfied  that  the  same  water  will  do  more  than 
danhle  the  work  wimn  used  oa  said  reactiBg  wheel,  that  it  would  do 
"         wheel. 


We  have  also  a  reading  wheel  in  use  atooroAer  woriu,  and  find 
it  to  SMuiu  die  best  purpose,  and  are  of  opinion  that  said  wheels 
are  pmfcnUe  to  any  other  wheels  now  in  use.     • 

GaoROB  Shaw  &  Co. 
CfmnlmaR,  jtuguet  525,  18ao. 
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S^l^dfieaiUm  of  a  patent  for  infrovementiin  the  qitparatuafor  Boring 
the  Earth  for  Water.  Granted  to  Levi  Disbbow,  City  of  New 
Forkt  November  ^  1850. 

Mr.  D18BROW  has  a  former  patent  for  boring  apparatus.  One  par- 
ticular object  in  the  present  patent,  appears  to  be  the  employment 
of  bits  with  springs  attached  to  them,  to  cause  them  to  bore  a  hole 
larger  than  tnat  of  the  tube  through  which  thej  are  passed  down. 
The  parts  described  are  as  follows. 

No.  1.  TTie  pipes  for  sinking  in  the  earthy  are  of  cast  iron,  of  an 
equal  bore  throughout,  but  of  a  diminished  thickness,  taken  from  the 
outside  near  the  end,  till  it  is  small  enough  to  fit  into  the  socket 
formed  on  the  next  length  of  pipe-^the  socket  is  formed  bj  a  band 
of  wrought  iron,  placed  on  tne  end  of  the  pipe,  but  which,  when 
cold,  contracts,  and  so  remains  permanent.  The  next  length  of  pipe 
is  formed  in  the  same  manner,  and  so  maj  be  continued  to  an j  re- 

auired  length  or  depth.    The  joints  are  closed  as  iron  joints,  by 
riving  wedges,  and  so  resist  either  water  or  steam. 

No.  2.  Tne  pod  or  cylinder  bit  for  boring  the  earth,  passes  through 
the  pipe.  It  is  made  of  iron,  pointed  with  steel;  there  is  a  spring 
on  the  outside,  whose  most  disengaged  state  is  larger  than  the  oat- 
side  of  the  pipe,  to  the  end  that  when  it  gets  below  the  pipe,  it  may 
cause  a  hole  to  be  bored  larger  than  the  pipe  to  be  receivedi  and 
which  is  effected  by  the  distension  caused  by  the  spring. 

No.  3.  The  chain  and  levers  for  forcing  down  thepipe^  The  levers 
are  two  pieces  of  joist  made  fast  to  the  platform  by  pieces  of  chains, 
or  other  common  means.  The  chains  have  hooks  on  either  end. 
One  hook  fastens  on  the  socket;  the  other  is  passed  with  the  chain 
round  the  lever,  and  hooks  in  such  part  of  the  chain,  as  the  purchase 
mav  require,  at  pleasure. 

1^0.  4.  Rods  connected  by  crutch  joints  and'  screws.  The  rods  are 
sauare  lengths  of  iron;  there  is  a  square  crutch  formed  at  each  end 
ot  the  length,  into  which  one  admits  the  other.  The  ends  are  held 
by  screws  which  pass  each  other  transversely;  by  this  means  any 
len^h  of  rod  may  be  securely  connected,  gaining  the  effect  both  of 
flexibility  and  strength. 

No..  5.  7%e  spring  cMsd  is  formed  by  a  spring  which  confines  the 
operation  of  the  chisel,  or  punch,  to  tne  edge  of  the  pipe.  Its  use 
is  for  breaking  off  pieces  of  stone  which  in  part  obstruct  the  passage 
of  the  pipe. 

No.  6.  The  rock  boring  tools  are,  first,  a  set  of  chisels,  or  punches; 
second,  a  riming  bit.  It  is  formed  by  four  dies'of  steel  well  bolted 
on  a  square  rod,  which  extends  below  as  a  jguide;  its  use  is  to  en- 
large a  hole  already  made  to  any  proposed  size.  The  whole  of  the 
above  tools  and  apparatus  are  used  with  the  machine  already  pa- 
tented to  said  Levi  Disbrow,  dated  twenty-fourth  March,  one  thou- 
sand eight  hundred  and  twenty-five.  Levi  Disbrow. 
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06«er«afMmi  wapdeni  obtained  by  laevt  Bbll, /or  a  PerauHon 
JJidc  and  Vmtfor  Cannon*,  and  an  oaaerHan  of  the  original  doom 
to  lAof  uwentm.    By  Joshua  Shaw. 

PhOaddphia^  Jamary  2r,  1831. 

«•  TMM  SBTTOB  OV  TKB  JOmUTAK  OV  THS  VBAVXUir  IWgTATUT*. 

8iB<— Ib  die  lagt  December  nwnber,  just  received,  is  a  notice  of 
a  petat  granted  to  Lient  W.  H.  Bell,  for  a  percussion  lock  and 
Tent  hr  cannon.  There  never  was  a  more  striking  instance  of  the 
Dateml  (iropensity  which  one  man  has  to  disregard  the  rights  of  an- 
otter,  man  is  exhibited  in  the  conduct  of  this  gentleman,  and  in  the 
ose  and  application  of  the  machine  in  question,  which  is  not  in  any 
essential  aq;ree,  or  particular,  different  from  on^  patented  on  the 
d4di  day  of  October,  18£8.  You  have  observed  that,  excepting 
in  tbe  mere  arnngement  of  the  parts,  you  do  not  think  it  new.  And 
a^um  in  neaking  of  the  countersinking  of  the  vent  to  receive  the 
primer,  which  stands  aa  conspicnouslv  as  any  other  part  of  the  ar- 
rangement, yon  ask,  ie  thie  new.  Now  it  would  extremely  oblige 
one  who  is  much  interested  in  this  matter,  to  be  permitted  to  inquire 
if  then  be  ang  tkmg  new  in  this  specification,  or  which  did  not  ori- 
cmafe  with  some  other  person,  and  which  was  not  communicated  to 
lievf.  BeU  long  previous  to  his  application  for  a  patent 

The  aathor  w  these  remarks  was  the  first  to  discover  the  process 
of  firmg  cannon  by  the  means  here  emploved,  and  the  power  of  the 
fulminating  matter  to  penetrate  through  the  cavity  of  the  vent,  and 
ts  i^ite  ue  charge  without  the  assistance  of  the  primine  wire, 
pnonng  malenals,  or  other  priming  powder,  by  the  means  of  a  ma- 
chine acting  npon  it  in  precisely  the  same  manner  as  in  Lieut.  Bell's 
apptratsj^  which  is  the  same  in  principle  with  mine,  without  a  sin- 
pe advantage  being  gained;  except  it  be  contended  that  the  contract- 
ttgof  the  vent,  and  the  placing  it  on  one  side,  constitute  any;  and 
if  soch  be  the  case,  the  claim  should  be  exclusively  confined  to  them. 
However,  it  is  doubtful  if  the  first  could  be  sustained,  as  a  vent  is 
soJy  such,  and  has  been  drilled  of  every  dimension,  without  any 
fixed  nile.  With  respect  to  its  location  on  the  side,  it  is  a  verv 
important  point  aained,  where  a  lock  of  any  kind  is  employed, 
"j^Kidua  It  be  on  the  percussion  or  the  flint  lock  principle.  But  it 
isbdicved  that  Lieut  Bell  never  intended  to  claim  these  as  his  in- 
vention; they  are,  however,  introduced,  and  that  in  a  way  very  well 
csleolated  to  serve  a  lame  purpose,  bv  qualifying  a  machine  other- 
wise isdoB,  as  it  would  be  impossible  to  apply  it  to  the  runs  now 
in  the  United  States'  service.  To  have  been  consistent,  this  speci- 
ficatiea  on|ht  to  have  gone  further,  and  have  laid  claim  to  the  can- 
noo  alss,  since,  if  a  mere  chanae  in  the  arrangement  of  the  parts  of 
a  machiae  will  suffice  in  the  first  case,  it  must  apply  witn  equal 
terUdniy  is  the  second  instance. 

On  ml  reading^  the  account  of  Lieut  Bell's  patent,  I  confess  that 
I  felt  mj  JBdignation  rising,  and  was  disposed  to  be  very  angry ;  but 
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my  charity  for  haman  fiulinsB  has  prevailed  oyer  the  less  kindlj 
feeiiogt  fk  our  nature,  and  has  induced  me  to  conclade  that  the 
Lieutenant  did  not  comprehend  the  law  on  patents^  and  acted  under 
the  impression  that  the  right  of  invention  was  a  sort  of  debateabie 
property  a  something  like  waste  lands,  on  which  any  person  who 
telt  disposed,  might  locate  himself  without  asking  any  questioDs, 
break  up  the  soil,  and  work  it  for  his  own  purposes  and  benefit  If 
this  be  not  the  view  taken  of  it  by  the  gentleman,  it  will  be  impos- 
uble  to  account  for  his  conduct  in  any  other  way,  especially  when 
the  following  particulars  shall  be  made  known.  In  1828»  or  18S9, 
Lieut.  Bell  called  on  the  subscriber  for  the  purpose,  as  be  said,  of 
making  inquiries  respecting  the  various  modes  ot  preparing  and  ap« 

eying  the  fulminating  powders  to  the  best  advantage,  as  a  priming 
r  cannon.  I  communicated  all  that  I  knew,  freely  and  unreservedlj, 
and  pointed  out  to  him  the  various  advantages  and  disadvantages 
attending  its  application,  observing  that  the  vents  as  now  made  were 
in  general  too  large  to  apply  it  tulvantageously;  that  the  reaction 
upon  the  cock  at  the  moment  of  dischaive  was  one  of  the  principal 
objections,  as  it  required  the  addition  of  a  safety  spring.     This  dif- 
ficulty, I  observed  to  him,  could  be  easily  removed,  when  new  cast- 
ings should  be  required,  by  merely  drilling  the  vents  of  about  half 
their  present  diameter,  and  that  a  further  advantage  could  then  be 
secured  b^  makins  it  on  the  side,  which  would  free  the  sight    I 
then  exhibited  to  Lieut  Bell  one  mode  of  doing  this,  not  by  mere 
explanation,  but  I  produced  and  exhibited  to  him  a  working  model 
complete,  and  which  he  examined  carefully,  and  with  manifest  in- 
terest.   He  said  it  was  excellent,  and  one  of  the  most  valuable  in* 
provements  he  had  heard  of.    He  expressed  his  surprise  that  I  should 
be  so  ready  to  show  it,  and  said  that  it  could  be  taken  advantajge  of 
to  my  prejudice.     I  told  him  that  I  did  not  think  so,  as  I  believed 
my  specification  covered  the  prineipky  and  that  with  respect  to  the 
mere  arrangement  of  the  parts,  the  same  thing  could  be  done  in  many 
different  ways;  that  the  numerous  guns  in  the  American  service  were 
very'differently  formed  at  the  breech,  and  requfred  the  arrangenunii 
to  be  varied  accordingly,  so  as  to  render  the  invention  applicable  to 
them,  and  useful  to  the  government;  that  so  long  as  the  principle 
was  the  same,  any  mere  variation  of  form  would  be  an  invasion  of 
my  patent,  especially  where  the  change,  or  variation,  vras  the  co^- 
sequence  of  necessity  or  convenience.     He,  perhaps,  thought  other- 
wise.   I  had  also  in  my  possession  at  the  same  time^  a  lock  mounted 
on  a  skeleton  cannon,  with  the  vent  contracted;  and  placed  on  the 
side  of  the  vent  field;  this,  if  my  recollection  serves  me,  was  stand- 
ing in  the  room  at  the  time;  of  this,  however,  I  will  not  be  certain, 
but  it  is  certain  that  I  described  it,  and  some  other  modes,  which  I 
had  reduced' to  practice.     Of  these  facts,  and  the  conversation  which 
passed  at  the  time,  I  have  the  most  unimpeachable  eridence. 

Now  as  these  observations  involve  something  more  than  a  mere 
statement  of  isolated  facts,  your  attention  to  them  by  an  insertion  in 
the  Journal  of  the  Franklin  Institute,  will  obluje  one,  at  lesatf  who 
has  benefitted  his  country  by  the  introduction  ofa  valuable  discovery, 
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Qt  a  ootttrmBfie,)  tiiroasfi  years  of  expensive  Mtperiiaental  labonry 
1^  wiuwe  lot  it  naj  be,  lue  many  others,  to  be  deprived  of  his  just 
^Mrard.  It  is,  however,  to  be  hoped,  that  the  time  has  come,  when 
^  ftiiiiple  dMBjge  in  the  arrangement  of  the  parts  of  a  valuable  instm- 
asen^  will  not  entide  the  speculator  to  a  preference,  and  leave  the 
» dettitnte. 

I  am^  sir,  very  respectfully, 

your  obedient  servant, 

Joshua  8haw, 
CkrUtian  Hre^  PhOadOphiia. 


On  Mr.  M.  Smith's  improvemeni  in  Compass  Needles. 

CUy  of  PFasfdngtanj  February  lOthj  1831. 

&m,— 1b  ttM  remarks  which  you  appended  to  the  specification  of 
My  pateDt  for  aa  improvement  on  surveyors'  and  mariners'  com- 
pus  need  lea,  pebliBhed  in  your  last  volume,  p.  238,  allow  me  to 
■aj  tluit  the  remarks  which  you  make  on  the  theory  upon  which  I 
heve  pgeceaded,  are  liable,  and  likely  to  prejudice  tfaie  minds  of  most 
of  jeer  readere  against  the  needle  itself,  or  the  improvement  which 
I  Mleve  that  I  haTO  made  in  it.    The  greater  number  of  persons 
are  incapable  of  abstracting  the  theory  from  the  fact,  and  are  apt  to 
Hunk  tut  if  the  former  is  impugned,  the  latter  must  &11  with  it    I 
realiy  have  not  the  arrogance  to  pretend  to  form  a  theory  upon  sub- 
lecta  w^ere  4oBe  who  are  greatly  my  superiors  in  learning  are  at  a 
leaa.    I  am  a  ssere  practical  man;  the  earlier  period  of  my  life  was 
spent  in  tiie  oerviee  of  my  country,  in  the  revolutionary  war;  and 
sinry  that  time,  I  have  been  much  enga^  in  practical  surveying. 
This  first  led  me  to  pay  particular  attention  to  the  compass  needle, 
and  to  a  desire  in  remove  some  of  those  difficulties  which  often  baf- 
fte  the  snrveyer  and  the*  mariner,  and  not  onfrequently  endanger 
tke  safety  of  the  latter.    I  think  I  have  now,  In  the  eve  of  my  life, 
semilfciny  to  ofcr  to  my  country,  which  will  be  found  to  be  a  valua- 
ble practeal  improvement     lleaving,  therefore,  the  discussion  of 
the  ttieecies  to  etners,  and  abandonite  every  tAing  in  my  specifics- 
tien  winch  is  merely  theq^tical,  I  will  merely  ask  you  to  state  to 
the  pablic  the  liscts  which  I  have  recently  exhibited  to  you,  as  I  think 
by  so  dmnc  you  may  do  an  essential  service  to  society,  and  perhaps 
benefit  an  nomble  individual. 

If  I  have  done  something  more  than  other  mere  practical  'men,  it 
may  be  iuriy  attributed  to  a  d^ee  of  persevering  industry,  which 
has  always  Itept  my  eyes  open  to  those  facts  which  have  come  under 
their  notice^  uid  a  disposition  to  endeavour  to  turn  them  to  advan- 
twe. 

That  yon  are  as  mocha  firiend  to  truth  as  I  am,  and  that  it  is  your 
wish  to  StttmimBte  it,  1  am  fully  convinced.     You  will,  therefore,  ^ 
I  am  omt,  issert  Hus  letter  in  the  next  number  of  your  Journal,  with ' 
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soch  other  matter  as  you  may  think  calculated  to  place  my  claiins 
in  their  proper  light. 

Very  respectfully,  &c. 

M08B8  SMrra. 


Remarks  by  the  Ediior»'^ASter  receiving  the  foregoing  letter  from 
Mr.  Smith,  we  should  think  it  not  only  unkind,  but  unjust,  to  say 
any  thing  further  respecting  the  theory  of  what  he  calls  his  electric 
rods$  and  more  particularly  as  we  are  convinced,  from  what  we  have 
ourselves  seen,  that  Mr.  Smith  has  actuallv  made  one  important  dis- 
covery as  reeaixls  the  magnetic  needle.  It  is  well  known  that  from 
the  firing  of  cannon,  and  violent  concussions  of  other  kinds,  the 
magnetism  of  the  compass  needle,  becomes  deranged,  or  confused, 
in  which  state  it  will  be  generally  found  to  have  several,  instead  of 
only  two  poles;  and  its  directive  power  is  consequently  destroyed. 
In  the  experiments  exhibited  to  us  by  Mr.  Smith,  he  took  a  needle, 
the  directive  power  of  which  was  perfect;  he  struck  it  a  moderate 
blow  at  each  end,  longitudinally,  and  it  became  deranged;  on  strik- 
ing it  transversely  on  each  side  of  its  centre,  its  power  was  in- 
stantaneously, 3,nd  perfectly  restored:  this  he  repeated  several  times. 
He  then  placed  it  upon  a  table,  held  it  firmly  down,  in  the  manner 
described  in  his  specification,  and  by  striking  the  table,  produced 
effects  analo^us  to  those  which  resulted  from  striking  the  needle 
itself.  This  instantaneous  mode  of  restoring  the  magnetic  power, 
which  was  new  to  us,  may,  it  is  manifest,  be  of  incalculable  im- 
portance, particttlarly  at  sea,  where  the  safety  of  all  on  board  a  ves- 
sel frequently  depends  upon  the  good  order  of  the  compass  nee<ile. 
Mr.  Smith  avers,  that  in  all  cases  of  accidental  disturbance  of  the 
magnetic  power,  his  method  is  effectual,  and  he  appeared  to  be  borne 
out  by  his  experiments.  With  respect  to  what  he  calls  his  feeders, 
he  believes  himself  justified  by  long  continued  observation,  in  con- 
cluding that  they  protect  the  needle  from  foreign  attractions,  and 
increase  its  directive  power.  They  are  now  in  a  fair  way  of  being 
tested,  as  there  are  some  of  them  on  board  of  our  ships  of  war.  Mr. 
Hasler,  whose  judgment  in  such  cases  is  well  known  to  every  man 
of  science,  is  very  favourably  impressed  with  reprd  to  their  opera- 
tion, and  has  given  a  testimonial  to  that  effect;  and  several  other 
sentlemen  conversant^  with  this 'subject,  anticipate  much  advanta^ 
from  Mr.  Smith's  inquiries. 


FRANKLIN  INSTITUTE. 

Monthly  Meeting. 

The  stated  monthly  meeting  of  the  Institute  was  held  at  their  Hall 
on  Thursday  evening,  January  27,  1831. 

Mr.  Isaac  B.  Gabrioues,  was  appointed  chairman. 

The  minutes  of  the  last  meeting  were  read  and  approved. 
*    The  following  donations  were  presented  to  the  Institute,  viz. 
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Bj  Mr.  A.  B.  HattoD. 

ERstariedand  Descriptive  jSnecdotes  of  the  Steam  Engine^  and 
of  their  inventors  and  improvers^  by  Robert  Stuart. 
Bj  Mr.  John  Ronaldson. 

Elements  of  Naiural  Philosophy^  by  John  LesUe^  Esq.  VoL  !• 
(mcbdding  Mechanics  and  Hydrostatics.) 
By  the  Boftrd  of  Managers  of  the  Institute,  for  18S0. 

Observaiions  sur  ki  Physique,  sur  PIRstoire  NaturdU  et  sur 
Us  Arts,  VoL  1  to  SiTj  and  3£  to  40. 
B7C.C.  Biddle,  Esq. 

J  series  of  the  National  Gazette  and  Literary  Begister^from 
November^  1820,  to  June  30,  1830. 
Bj  Mr.  A.  Bamage. 

Jl  medal  issued  on  the  opening  (f  the  Liverpool  and  Manehes^ 
ter  Bml-road, 
By  Janes  Dandas,  Bsq. 

A  medal  issued  on  the  proclamation  of  WWiam  IV.  king  of 
Grud  Britain. 
Bj  Mr.  James  Harper. 

The  Rqtort  J  the  Managers  of  the  SchuylkUl  Navigation 
Company^  for  1830. 
llie  cone^nding  secretarr  laid  on  the  table  the  following  works, 
reeeired  in  exchange  for  the  Joornal  of  the  Institute,  viz. 

Jaanud  qf  the  Philadelphia  College  of  Pharmacy^  Nos.  1,  2,  3, 
VoL^. 

The  Methama^  Jdagazme,  and  Journal  of  Public  Interrud  Im- 
provements^ for  December. 

LondonJowmal  ofjStrts  and  Sciences^  for  November  and  December. 

7%e  Register  (fJStrts  and  Journal  of  Patent  Inventions^  for  No^ 

▼ember  and  December* 

7%e  Sqxrtory  of  Patent  Inventions^  for  November  and  December* 

Professor  A.  D.  Bache,  from  the  committee  on  explosions  of  steam 

engines,  reported  that  the  committee  were  progressing  in  their  pre- 

paratioDS  for  the  experiments,  and  expected  to  be  engaged  intrying 

them  previous  to  the  next  meeting  of  the  Institute. 

Mr.  D.  U.  Mason  called  the  attention  of  the  meeting  to  the  sub- 
ject  of  tkie  method  of  applying  the  power  of  steam  engines  to'loco^ 
modve  carnages,  when,  on  motion,  it  was  resolved,  that  the  subject 
be jn\aced  on  the  minates  for  discussion  at  the  next  meeting. 

On  motion,  it  was  resolved^  that  a  committee  be  appointed,  whose 
duty  shall  be  to  keep  a  meteoroloeical  re^ster,  which  shall  be  pub- 
lished monthly  in  the  Journal  of  the  Institute. 

Mr.  Beaben  Haines,  Professor  A.  D.  Bache,  Messrs.  W.  Keat- 
ia|;,  W.  B.  Jiriinson,  and  James  P.  Espy,  were  appointed  the  com** 
mittee. 
Acljoamed. 

Isaac  B.  Gaeriouxs,  CAmnnan* 
Jamxs  H.  Bulklbt,  Recording  Secretary. 
Vol.  YU^^Ho.  £.~Fbbruart,  1831.  13 
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Board  of  Managers. 

A  MEETING  of  the  Board  of  Managers  of  the  Franklin  Institute, 
was  held  at  the  Hall  of  the  Institute,  January  24,  1Q31, 

James  Roxaldson,  president,  in  the  chair. 

The  actuary  read  so  much  of  the  minutes  of  the  annual  meeting 
of  the  Institute,  as  related  to  the  election  of  this  Board,  whereupon 
the  Board  went  into  an  election  for  the  officers  of  the  Board  for  the 
ensuing  year.  Messrs*  Samuel  J.  Robbins  and  Frederick  Fralej, 
were  appointed  tellers,  who  having  received  the  votes  of  the  mem- 
bers, reported  the  result  to  the  president,  who  declared  the  follow- 
ing  gentlemen  duly  elected,  viz. 

M,  D.  Lewis,  Chairmaru 

The  president  having  retired  from  the  chair,  Mr.  Lewis  took  his 
seat  as  chairman,  when,  on  motion,  it  was  resolved,  that  the  bye 
laws  which  governed  the  former  Board,  be  adopted  for  the  govern- 
ment of  this  Board,  until  annulled. 

Resolved,  that  the  committees  appointed  by  the  former  Board,  to 
try  experiments  on  water  wheels,  and  to  inquire  into  the  cause  of  the 
explosion  of  the  boilers  of  steam  engines  be  continued. 

An  adjourned  meeting  of  the  Board  of  Managers,  was  held  at  the 
Hall  of  the  Institute,  January  27,  1831. 

M.  D.  Lewis,  chairman. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  chairman  nominated  the  standing  committees,  in  conformitj 
to  the  regulations;  which  nomination,  after  adding  Messrs.  C.  6o- 
brecht,  James  J.  Rush,  and  W.  R.  3fohnson  to  the  committee  on  in- 
ventions, was  approved  by  the  Board  as  follows. 

On  Premiums  and  Exhibitions. 
'William  H.  Keating,  Frederick  Fraley, 

Samuel  J.  Robbins,  Joshua  G.  Harker,** 

James  Ronaldson,  Alexander  Ferguson, 

'  M.  W.  Baldwin,  James  H.  Bulkley. 

On  Inventions. 
Samuel  V.  Merrick,  Rufus  Tyler, 

Benjamin  Reeves,  John  ^new, 

Alexander  D.  Bache,  Mark  Richards, 

Isaiah  Lukens,  Christian  Gobrecht, 

lYilUam  H.  Keating,  James  J.  Rush, 

M.  W.  Baldwin,  W.  R.  Johnson. 

i  On  Publications. 
Samuel  V.  Merrick,  Isaiah  Lukens, 

Isaac  Hays,  M.  D.  M.  W>  Baldwin. 

Alexander  D.  Bache, 
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On  Instruction. 

Alexander  D.  Bache,  John  Wiegand, 

li.  W.  Bddwin,  Charles  H.  White. 

Abraham  Miller, 

On  the  CMnet  of  Models. 

Bofas  Tjler,  Joseph  H.  Schreiner, 

John  Struthers,  Thomas  Scattergood. 

Jobn  O'Neill, 

On  the  Cabinet  of  Minerals. 

Abraham  Miller,  *    Adam  Ramage, 

William  H.  Keating,  Thomas  U.  Walter. 

Isaiah  Lukeos, 

On  the  Library. 

Isaac  Hays,  M.  D.  *    Thomas  Scattergood, 

Samuel  J .  Robbins,  Charles  Toppan. 

Fredierick  Fralej, 

Managers  of  the  Sinking  Fund. 

SajDveJ  J.  Robbins,  Frederick  Fralej, 

Samoel  Y.  Merrick,  M«  W.  Baldwin. 

Jiuditors. 

Abraham  Miller, 
Isaac  B.  Garriguea. 
The  candidates  proposed  at  the  last  meeting,  were  dulj  elected 
members  of  tiie  Institute. 

ScrenJ  candidates  for  membership  were  proposed,  and  laid  over 
till  tiie  next  meeting,  in  conformity  to  the  regulations. 
Extract  from  the  minutea. 

MoRBEOAi  D.  Lewis,  Chmrman. 
W.  HaxiLTOH,  Actuary. 


vom  THB  jonmvAL  ov  thx  vBurKLnr  ihstxtutz. 

Eernarks  on  the  Involute. 

The  carve  called  the  involttte  maj  be  formed  by  having  a  thread 
of  any  length,  attached  in  the  circumference  of  a  circle,  ana  stretched 
in  a  taogent  to  the  circle,  as  a,  1,  in  the  diagram,  with  a  markine 

Gint  at  1,  which  marking  point  is  brought  down  to  m,  the  thread 
log  kept  stretched,  and  winding  round,  and  ag^nst  the  circle. 
In  a  communication  to  Uiis  Journal,  of  March,  1829,  on  another 
subject^  I  incidentally  noticed  the  use  of  this  curve  to  express  cen- 
trifugal forces.  I  will  repeat  in  substance,  what  I  then  remarked, 
sad  give  further  examples  of  the  practical  utility  of  this  neglected 
order  ofcurrtB.     Let  the  circle  in  the  figure  be  the  orbit  of  a  body 


Digitized  by 


Google 


102  Inquiry  respecting  the  Souring  of  American  Flour. 

are  not  materiallj  affected,  becaose  the  motion  by  gravity  aiid  the 
centrifugal  force  generated  by  the  motion,  both  decrease  in  the  same 
ratio. 

Before  closing  this  pai)er,  I  will  add  another  example,  embracing 
more  points  of  investigation. 

A  double  pendulum,  or  governor,  such  as  is  used  to  the  steam  en- 
gine, is  revolving,  as  I  ascertain  by  my  watch,  40  times  In  a  minute; 
the  arms  are  centred  in  the  vertical  axis.  I  also  observe,  by  a 
graduated  arc,  affixed  to  the  stern,  that  the  arms  revolve  at  an  an- 
gle of  34  d^rees  with  the  vertical  axis.  It  is  recjuired  to  know  the 
centrifusal  rorce,  as  compared  with  gravity,  the  diameter  of  the  cir- 
cle in  which  the  balls  revolve,  and  the  length  of  the  arms  from  the 
point  of  suspension  to  th«.  centre  of  the  bail,  (or  of  gyration.) 

SohUion.'^^The  centrifugal  force  will  be  to  gravity  as  sine  to  co- 
sine of  the  angle  of  inclination,  from  the  vertical  axis,  which  deter- 
mined in  the  usual  way,  is  in  this  case  as  £  to  3. 

The  balls  revolve  once  in  1  i  seconds.  Gravity  is  e^ual  to  a  space 
of  434.25  inches  in  li  seconds.  Then  I  consider  the  involute  gene- 
rated on  the  circle  as  equal  to  said  434.25  inches,  which  taken  as  a 
circumference,  gives  138.226  inches  for  a  diameter,  which  is  the 
circumference  of  a  circle,  where  the  centrifugal  force  would  be  equal 
to  gravity;  but  the  angle  of  the  arms  show  the  centrifugal  force 
equal  to  only  f  ds  of  gravity,  and  as  the  centrifugal  force,  with  the 
same  number  of  revolutions,  is  as  the  size  of  the  circle  directly. 
The  required  circumference  will  be  f  ds  of  said  138.226  inches,  or 
92.15  inches.  The  diameter  required  29.333  inches,  and  radius 
14.667  inches. 

The  length  of  the  arm  will  be  the  h^tenuse  of  the  risht  angled 
triangle,  wliereof  the  radius,  or  14.667  inches  is  the  base,  (also  sine,) 
and  22  inches  the  height,  (or  cosine,)  and  is  found  by  the  ordinary 
method  to  be  26i  inches,  (very  nearly.) 

Then  the  answer  will  be  as  follows.  The  centrifugal  force  is 
equal  to  f  ds  gravity.  The  diameter  of  the  circle  is  29i  inches, 
llie  length  of  the  arm  is  26^  inches. 

Those  who  have  leisure  and  inclination  for  mathematical  research, 
will  find  an  interesting,  and  somewhat  novel  field  of  action  presented 
by  the  involute,  which  curve  deserves  to  be  rescued  from  its  present 
obscurity,  and  placed  on  a  level  with  the  favoured  few,  created  from 
conic  sections.  Thomas  Bakewell. 

CineirmaHf  December  10(A,  1830. 


An  inquiry  into  the  caueee  of  the  ready  Souring  of  American  IJour^ 
and  of  some  other  faulta  resulting  from  the  mode  in  which  it  is 
manvfaetured.  With  suggestions  on  the  proper  means  of  reme- 
dying these  defects. 

The  following  communication  was  received  from  a  citizen  of 
Philadelphia,  whilst  on  a  tour  in  the  western  states.    He  has  had 
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experience  on  the  subject  upon  which  he  writes,  and  we  think 
that  he  has  indicated  the  main  source  of  the  evil  in  question.  Per- 
haps hetter  plans  maj  be  devised  for  effecting  the  end  proposed,  but 
the  prine^  Is  undoubtedly  correct  [Editor. 

LmAmUe,  Eeniuehf^  Oetober  26,  1830. 

Tl>  THB  BDXTOm  OV  TBB  YOVaJTAL  07  THK  7RAJrKLIV  UBTZTUTX. 

Szs^ — ^Although  a  number  of  years  have  elapsed  since  it  was  mj 
bosiDess  to  be  connected  with  the  manufacturing  of  wheat  flour,  and 
the  bread,  hard  or  soft,  made  from  it;  still  the  circumstances  of  Qour 
minufactured  in  Kchmond,  Ya.  having  acquired  so  respectable  a  cha- 
racter, both  at  home  and  abroad,  while  Siat  of  Pennsylvania  hag  hardly 
maintained  its  ground,  and  that  made  in  this  western,  or  rather  in 
this  interior  quarter,  is  remarked  for  not  keeping  well,  have  all  con- 
curred to  recill  to  my  mind  former  observations,  and  to  elicit  new 
ideas.  Of  the  many  manufactures  carried  on  in  the  United  States, 
the  making  of  flour  is  amongst  the  thost  important  It  may  therefore 
be  fairiy  ]uresumed  that  any  thing  having  a  tendencv  to  improve  tius 
businessy  in  however  small  a  degree,  will  be  acceptable  to  the  patrons 
of  the  Journal  of  the  Franklin  Institute,  which  is  devoted  to  the  im- 
proremeot  and  extension  of  the  useful  artis,  and  the  promotion  of 
the  iodnatry  and  resources  of  the  union. 

It  jnll  be  found  that  a  mixture  of  different  wheats,  that  is,  red, 
white,  bearded,  and  common,  supposing  them  all  of  good  quality, 
and  equally  well  manufactured  into  flour,  will  make  better  bread 
than  any  one  of  them  simply.  On  the  miller^s  experience  and  judg- 
ment depend  the  best  proportions  of  this  mixture,  equal  quantities 
not  being  that  which  answer^  best;  and  as  it  is  not  at  all  times  in  the 
miller's  power,  from  want  of  the  various  kinds,  to  preserve  thb'pro- 
nortion,  his  skill  is  called  upon  so  to  proportion  what  he  has,  as  to 
bring  oat  the  best  results. 

In  the  next  place,  it  is  a  bad  system  to  make  flour  entirely  out  of 
6ie  new  crop,  immediately  after-  harvest;  such  flour  will  not  keep 
'long,  and  it  is  not  profitable  for  the  baker;  it  will  neither  produce 
so  much  bread,  or  bread  of  so  good  a  quality  as  a  mixture  of  the 
old  with  the  new.  Suppose,  for  the  sake  of  example,  that  for  two 
months  after  the  crop  or  any  one  year  comes  in,  it  is  mixed  with  an 
equal  portion  of  the  crop  of  the  preceding  year,  gradually  diminish- 
XM  the  proportion  of  old  wheat  as  the  season  advances;  flour  made 
ofthis  composition  of  new  and  old  wheat,  is  certain  of  keeping  well, 
will  make  good  bread,  and  more  oP  it  in  proportion  than  nour  used 
in  flie  same  quantity  but  made  entirely  of  new  wheat;  here  too  the 
skill  of  the  miller  governs  the  result. 

There  have  been,  during  the  last  twenty-five  or  thirty  vears,  many 
improvements  in  the  making  of  wheat  flour,  invented  and  introduced 
into  this  country.  I  believe  that  we  are  actually,  if  not  technically, 
indebted  to  Oliver  Evans,  for  the  <'  Hopper  Boy,"  the  <«  Elevator," 
and  many  other  improvements.  To  lessen  the  expense  attendant 
on  the  management  of  the  mill,  by  cooling  of  ground  wheat  rapidly, 
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has  been  a  primary  object.  Bat  when  the  rapidity  with  which  wheat* 
passes  through  all  its  processes,  and  is  packed  into  the  flour  barrel, 
IS  too  great,  it  is  very  evident  that  it  has  not  sufficient  time  to  cool 
perfectly,  and  to  par/  unth  its  moisture;  and  it  is  probable  this  is 
a  main  cause  why  our  flour  does  not  keep  lon^.  It  is  a  well  known 
fact,  that  from  some  defect  in  the  manufacturing,  a  lai^e  portion  of 
our  flour  soon  sours,  grows  hard,  or  otherwise  spoils.  This  is  a  re^ 
suit  most  injurious  to  the  country,  and  one  which  operates  very  dis* 
advantageously  on  the  miller,  the  merchant,' the  baker,  the  consumer, 
and  the  general  character  of  the  article  in  foreign  countries. 

The  following  new  mode  of  managing  the  flour  is  suggested  to 
remedy  the  evils  just  spoken  of;  and  the  writer  of  this  is  confident 
that  all  the  good  efiects  proposed,  will  result  from  the  practice  re- 
commended; indeed  every  miller  will  at  once  see  the  connexion  be>- 
tween  the  causes  assigned,  and  the  effect  produced. 

When  the  ground  wheat  issues  from  the  mill  stone,  it  is  then 
quite  warm,  from  the  friction  of  the  stones;  that  heat  causes  the 
latent  damp  that  exists  in  wheat  most  sensibly  to  devefope  itself. 
To  give  the  meal  the  greatest  dryness,  is  to  communicate  to  it  the 
property  of  keening  long,  and  of  readily  and  perfectly  separating 
from  the  bran;  the  best  mode  of^obtaining  this  dryness  is  now  our 
object  of  inquiry. 

To  accomplish  this  all  important  object,  it  is  recommended  to  the 
millers  to  fix  an  active  wind  fan,  (fan  mill,)  so  as  to  blow  plenty  of 
cool  and  fresh  air  among  the  warm  meal  just  as  it  issues  from  the 
spout  of  the  mill  stones.  This  stream  of  air  would  not  only  cool 
the  meal,  but  carry  off"  the  damp  that  at  that  moment  is  in  its  great- 
est  state  of  volatility,  in  consequence  of  the  heat.  The  streams  of 
air  would  go  off  loaded  with  this  vapour,  but  still  there  would  re- 
main heat,  and  consequently  expanded  moisture;  a  stream  of  air 
from  a  pair  of  bellows  might,  in  addition  to  the  former  plan,  be 
carried  by  a  hose,  and  blown  into  the  elevator;  and  lastly,  the  meal, 
when  passing  from  the  buckets  of  the  elevator,  might  be  subjected 
to  the  action  of  a  second  fan.  ' 

All  this  would  so  operate  on  the  meal,  that  by  the  time  it  was  con- 
verted itito  flour,  both  heat  and  moisture  would  be  effectually  re- 
moved; and  there  is  every  reason  to  conclude  that  flour  made  after 
this  manner  would  keep  long,  and  the  meal  would  also  be  cool  and 
dry  when  it  arrived  at  the  bolting  process;  it  would  most  readily  be 
separated  into  flour  and  bran,  yielding  a  greater  quantity  of  flour  than 
by  the  present  process. 

A  miller  to  become  perfectly  acquainted  with  the  mixtures  of 
wheat  that  produces  the  best  bread,  should  have  trials  made  by  an 
intelligent,  careful,  and  ^ood  baker.  To  become  a  good  miller,  this 
is  almost  essential.  It  is  well  known  that  when  wheat  flour  has 
been  ground  very  fine,  no  matter  how  good  the  quality  of  the  wheat, 
and  how  well  soever  the  flour  may  appear  to  the  eye,  the  baker  can- 
not make  zood  bread  with  it.  The  appearance  of  such  bread  is 
wettish  and  doughy,  much  as  when  the  wheat  has  been  injured  by  rain 
in  harvest  time.     Good  judges  will  always  prefer  the  flour  that  feels 
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hsrffiih,  ^Rphen  robbed  between  {he  finger  and  thamb,  as  if  it  were 
fiae  sand,  a»d  reject  that  which  compresses  and  is  smooth. 

Very  little  has  hitherto  been  written  npon  the  making  of  flour, 

e^ery  one  acting  on  the  knowledge  he  has  acquired  from  his  own 

experience^  and  with  him  ends  all  the  knowledge  he  has  acquired, 

with  the  czception  of  what  he  communicates  to  those  immediately 

connected  with  bim. 

SbeoJd  yoa  think  what  is  now  communicated  to  you  in  this  paper 
Hkely^  to  do  good,  or  to  induce  those  of  more  experience  to  digest 
tbeir  ideas  and  observations  on  this  subject,  ana  give  them  to  die 
pnbiie,  yoa  will  publish  it,  as  then  some  advantage  will  resalt  from 
this  unpretending  efibrt  to  benefit  the  community. 

Altfaoorii  it  ia  well  known  that  flour  freauently  sours  in  a  short 
time,  andoccasions  great  loss  to  the  merchant^  and  the  dealers  in 
tfata  article,  find  to  their  cost,  that  the  western  flour  is  speciallj  faulty 
in  thia  respect;  this  is  not  asserted  of  all  western  flour,  but  only  of 
tfaeVargju  portion  of  what  passes  down  the  Ohio.  A  close  inquiry 
into  the  practice  of  the  western  millers,  will  prove  that  too  little  at- 
tention  is  pud  to  mixing  wheats^  and  to  the  using  of  old  with  new 
wheat.  The  nulls  are  small  compared  with  the  quantities  of  flour 
^tKtj  produce^  and  consequently  it  is  too  much  hurried  to  have  time 
to  eooL  Some  of  the  ateam  mills  are  so  constructed  that  the  whole 
air  in  the  hoose  m  loaded  by  the  steam  with  more  vapour  than  the  air 
cin  hold  in  aolvtion;  a  large  portion  of  this  is  thrown  into  the  meal, 
m  that  in  snob  places  it  is  certain  a  bad  keepii^  flour  must  be  made. 

Tours,  &c. 

•      J.  R. 


On  GmgKfwders  and  DetonaUng  Matches.    By  Andrew  Ure,  M«  D. 

F.  R.  S.  &c. 

GmpowDut  is  a  mechanical  combination  of  nitre,  sulphur,  and 
cfaucoal;  deiiving  the  intensity  of  its  explosiveness  from  the  purity 
of  its  oonatitnents,  the  proportion  in  which  they  are  mixed,  and  tlie 
istiaMcy  of  the  admixture. 

1.  On  the  Nitre. 

mtre  nay  be  readily  purified,  by  solution  in  water  and  ciystal- 
lizatum,  from  tiie  muddy  particles  and  foreign  salts  with  which  it 
is  usoally  contaminated.  In  a  isaturated  aqueous  solution  of  nitre, 
boiiioa  bol^  the  temperature  is  340"^  Fahrenheit;  and  the  relation  of 
the  sut  to  its  solvent  is  in  weight  as  diree  to  one,  by  my  experi- 
ments'—not five  to  one,  as  MM.  Bottle  and  Riffault  have  stated.* 
We  mast  not,  however,  adopt  the  eeneral  language  of  chemists,  and 
aay  timt  three  parts  of  nitre  are  soluble  in  one  of  boiling  water,  since 
the  liquid  has  a  much  higher  heat  and  greater  solvent  power  than 
this  expression  implies. 

*  Traits  de  VArt  de  fabriquer  la  Poodre  i  CsQoiiy  p.  78. 
Vol.  VU.--NO.  2.— Fsbruart,  18S1.  14 
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Water  at  60°  dissolves  only  one-fourth  of  its  weight  of  nitre;  or, 
more  exactly,  this  saturated  solution  contuns  21  per  cent  of  salt. 
Its  specific  gravity  is  1.1415;  100  parts  in  volume  of  the  two  con- 
stituents occupy  now  97.91  parts.  From  these  data  we  may  per- 
ceive that  little  advantage  could  be  gained  in  refining  crude  nitre^ 
by  making  a  boiling  hot  saturated  solution  of  it;  since,  on  cooling, 
the  whole  would  concrete  into  a  moist  saline  mass,  consisting  by 
weight  of  £|  parts  of  salt,  mixed  with  1  part  of  water  holding*?  of 
salt  in  solution,  and  in  bulk  of  1|  of  salt,  with  about  1  of  liquid:  for 
the  specific  gravity  of  nitre  is  2.005,  or  very  nearly  the  double  of 
water.  It  is  better,  therefore,  to  use  equal  weights  of  saltpetre  and 
water  in  making  the  boiling  hot  solution.  When  the  filtered  liquid 
is  allowed  to  cool  slowly,  somewhat  less  than  thre^fourths  of  the 
nitre  will  separate  in  regular  crystals;  while  the  foreign  salts  that 
were  present  will  remain  with  folly  one-fourth  of  nitre  in  the  uaother 
liquor.  On  redissolving  these  crystals  with  heat,  in  about  two-thirds 
.  of  dieir  weight  of  water,  a  solution  will  result,  from  which  crystal- 
line  nitre,  fit  for  every  purpose,  will  concrete  on  cooling. 

As  the  principal  saline  impuritjr  of  saltpetre  is  muriate  of  soda, 
(a  substance  scarcely  more  soluble  in  hot  than  in  cold  water,)  a  ready 
mode  thence  arises  of  separating  that  salt  from  the  nitre  in  mother 
waters  that  contain  them  in  nearly  eaual  proportion.  Place  an  iron 
ladle  or  basin,  perforated  with  small  holes,  on  the  bottom  of  the 
boiler  in  which  the  solution  is  concentratine. .  The  muriate,  as  it 
separates  by  the  evaporation  of  the  water,  wiu  fall  down  and  fill  the 
basin,  and  may  be  removed  from  time  to  time.  When  small  nitrous 
needles  begin  to  appear,  the  solution  must  be  run  off  into  the  crys- 
tallizing cooler,  in  which  moderately  pure  nitre  ^ill  be  obtained,  to 
be  refined  by  another  similar  operation. 

At  the  Waltham  Abbey  ^npowder  works,  the  nitre  is  rendered 
so  pure  by  successive  solutions  and  crystallizations,  that  it  causes 
no  opalescence  in  a  solution  of  nitrate  of  silver.  Such  crystals  are 
driea,  fused  in  an  iron  pot  at  a  temperature  of  from  500°  to  600^ 
Fahrenheit,  and  cast  into  moulds.  The  cakes  are  preserved  in  casks. 
About  the  period  of  1794  and  1795,  under  the  pressure  of  the  first 
wars  of  their  revolution,  the  French  chemists  employed  by  the  go» 
vemment  contrived  an  expeditious,  economical,  and  sufficiently 
effective  mode  of  purifying  their  nitre.  It  fnust  be  observed  that 
this  salt,  as  brought  to  the  gunpowder  works  in  France,  is  in  gene- 
ral a  much  cruder  article  than  that  imported  into  this  country  from 
India.  It  is  extracted  from  the  nitrous  salts  contained  in  the  mor- 
tar rubbish  of  old  buildings,  especially  those  of  the  lowest  and  filthiest 
descriptions.  By  their  former  methods  the  French  could  not  refine 
their  nitre  in  less  time  than  eieht  or  ten  days;  and  the  salt  was  ob- 
tained in  great  lumps,  very  difficult  to  dry  and  divide:  whereas  the 
new  process  was  so  easy  and  so  quick,  that  in  less  than  twenty-four 
hours,  at  one  period  of  pressure,  the  crude  saltpetre  was  converted 
into  a  pure  salt,  brought  to  perfect  dryness,  ana  in  such  a  state  of 
extreme  division,  as  to  supersede  the  operations  of  grinding  and 
sifting,  whmce  also  considerable  waste  was  avoided. 
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Hie  fbllowiDg  18  a  brief  oatline  of  this  method,  with  certain  im* 
proveoieikts,  as  now  practised  in  the  establishment  of  the  wtfdmmu- 
traliBn  dte  povdree  et  ealpetree^  in  France* 

The  refining  boiler  is  charged  over  night  with  600  ictlogramraes 

of  water,  and  1£00  kilogrammes  of  saltpetre,  as  delivered  by  the 

eab^triers.    No  more  fire  is  applied  than  is  adequate  to  effect  the 

aolatioa  of  this  first  charge  of  saltpetre.    It  maj  here  be  observed, 

that  sach  an  article  contains  several  deliquescent  salts,  and  is  much 

more  soluble  than  pure  nitre*    On  the  morrow  morning  the  fire  is 

iDcreased,  and  the  boiler  is  charged  at  different  intervals  with  fresh 

closes  of  saltpetre,  till  the  whole  amounts  to  3000  kilogrammes. 

Doriog  these  additions,  care  is  taken  to  stir  the  liquid  very  diligently, 

and  to  skim  off  the  froth  as  it  rises.     When  it  has  been  for  some 

dae  in  eballition,  and  when  it  may  be  presumed  that  the  solution 

of  the  nitrous  salts  is  effected,  the  muriate  of  soda  is  scooped  out 

from  the  bottom  of  the  boiler,  and  certain  afinsions  or  inspersions  of 

cold  water  are  made  into  the  pot,  to  quicken  the  precipitation  of 

tbat  portion  which  the  boiline  motion  may  have  kept  afloat    When 

BO  more  Is  found  to  fall,  one  kilogramme  of  Flanders  glue,  dissolved 

in  a  snfficieat  quantity  of  hot  water,  is  poured  into  die  boiler;  the 

mixtare  is  thoroughly  worked  together,  the  froth  being  skimmed  off^, 

witk  several  successive  inspersions  of  cold  water,  till  400  additional 

iiiflgiammes  have  been  introduced,  confititutiog  altogether  1000 

kilsmames.      ^ 

When  the  refining  liquor  affords  no  more  froth,  and  is  grown  per- 
fectly dear,  all  manipulation  must  cease.  The  fire  is  withdrawn, 
with  the  exception  of  a  mere  kindling,  so  as  to  maintain  the  tempo- 
ratare  till  the  next  morning  at  about  88""  C.  ^  190.4''  Fahrenheit. 

TVna  liquid  is  now  transferred  by  hand-basins  into  the  crystal- 
lizing reservoirs,  taking  care  to  disturb  the  solution  as  little  as  pos- 
sible^ and  to  leave  untouched  the  impure  matter  at  the  bottom.  The 
contents  of  the  lone  crystallizing  cisterns  are  stirred  backwards  and 
forwards  with  wooden  paddles,  in  order  to  quicken  the  cooling,  and 
the  conaeqaent  precipitation  of  the  nitre  in  minute  crystals,  which 
is  raked,  as  soon  as  it  falls,  to  the  upper  ends  of  the  doubly  inclined 
bottom  a(  the  crystallizer.  It  is  thence  removed  to  the  washing 
chests  or  boxes.  By  the  incessant  agitation  of  the  liquor,  no  large 
crvstaLs  of  nitre  can  possibly  form.  When  the  temperature  has 
fisflen  to  within  7^  or  8°  Fahrenheit  of  the  apartment,  that  is,  after 
seven  or  ei^t  hours,  all  the  saltpetre  that  it  can  yield  will  have 
been  obtained.  By  means  of  the  double  slope  ^ven  to  the  crystal- 
lizer, the  sapematant  liquid  is  collected  in  the  middle  of  the  breadth, 
and  may  be  easily  laded  out. 

The  saltpetre  is  shovelled  out  of  the  crystallizer  into  the  washing 
chests,  and  heaped  up  in  them  so  as  to  stand  about  six  or  seven 
inches  above  their  upper  ed^s,  in  order  to  compensate  for  the  sub- 
sidence which  it  must  experience  in  the  washing  process.^  Each  of 
fbeee  chests  being  thus  filled,  and  their  bottom  holes  being  closed 
with  plnga^  the  salt  is  besprinkled  from  the  rose  of  a. watering  can 
with  svccessiTe  quantities  of  water  saturated  with  saltpetre,  and 
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also  with  pure  water,  till  the  liquoft  when  dlowed  to  ran  off,  indi- 
cates by  the  hydrometer  a  saturated  solution.  The  water  of  each 
sprinkling  ought  to  remain  on  the  salt  for  two  or  three  hours;  and 
toen  it  may  be  suffered  to  drain  off  through  the  plug  holes  below  for 
about  an  hour. 

All  the  liquor  of  drainage  from  the  first  watering*  as  well  as  a 
portion  of  the  second,  is  set  aside,  as  being  considerabl  jr  loaded  with 
the  foreign  salts  of  the  nitre,  in  order  to  bk  evaporated  in  the  sequel 
with  the  mother  waters.  Tlie  last  portions  are  preserved,  because 
they  contain  almost  nothing  but  nitre,  and  may,  therefore  serve  to 
wash  another  dose  of  that  salt  It  has  been  proved  by  experience, 
that  the  quantity  of  water  employed  in  washing  need  never  exceed 
thirty-six  sprinkles  in  the  whole,  consisting  of  three  waterings,  of 
which  the  first  two  consist  of  fifteen,  and  the  last  of  six  pots;  or,  in 
other  words,  of  fifteen  sprinklings  of  water  saturated  with  saltpetre, 
and  twenty-one  of  pure  water. 

The  saltpetre,  after  remaining  five  or  six  days  in  the  washing 
chests,  is  transported  into  the  drying  reservoirs,  heated  by  the  flue 
of  the  nearest  boiler;  here  it  is  stirred  up  from  time  to  time  with 
wooden  shovels,  to  prevent  its  adhering  to  the  bottom,  or  running 
into  lumps,  as  well  as  to  quicken  the  drying  process.  In  the  course 
of  about  four  hours,  it  gets  completely  dry,  in  which  state  it  no 
longer  sticks  to  the  shovel,  and  falls  down  into  z  soft  powder  by 
pressure  in  the  hand.  It  is  perfectly  white'  and  [ralverulent  It  is 
now  passed  through  a  brass  sieve,  to  separate  any  small  lumps  or 
foreign  particles  accidentally  present,  ana  is  then  packed  up  in  bags 
or  barrels.  Even  in  the  shortest  winter  days,  the  drying  basin  maj 
be  twice  charged,  so  as  to  dry  700  or  800  kilogrammes.  By  this 
operation,  the  nett  produce  of  3000  kilogrammes  thus  refined, 
amounts  to  from  1750  to  1800  kilogrammes  of  very  pure  nitre,  quite 
ready  for  the  manufacture  of  gunpowder. 

The  mother  waters  are  next  concentrated;  but  into  their  manage- 
ment it  is  needless  to  enter  in  this  memoir. 

On  reviewing  the  above  process  as  practised  at  present,  it  is  ob* 
vious  that,  to  meet  the  revolutionary  crisis,  its  conductors  must 
have  shortened  it  greatly,  and  have  been  content  with  a  brief  period 
of  drainage. 

2.  On  the  Su^hur* 

The  sulphur  now  imported  into  this  country,  from  the  volcanic 
districts  of  Sicily  and  Italy,  for  our  maoufactones  of  sulphuric  acid, 
is  much  purer  than  the  sulphur  obtained  by  artificial  heat  from  any 
variety  of  pyrites,  and  may,  therefore,  by  simple  processes,  be  ren- 
dered a  fit  constituent  of  the  best  gunpowder.  As  it  is  not  my  pur- 
pose here  to  repeat  what  may  be  found  in  common  chemical  compi- 
lations, I  shall  say  nothing  of  the  sublimation  of  sulphur;  a  process, 
moreover,  much  too  wasteful  for  the  gunpowder  maiker. 

Sulphur  may  be  most  easily  analyzed,  even  by  tho  manufacturer 
himself;  for  I  find  it  to  be  soluble  in  one-tenthof  its  weight  of  boil- 
ing oil  of  turpentine,  at  S16^  Fahrenheit,  forming  a  solution  which 
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desr  at  18(P.  As  it  cools  to  the  atmospheric  temperatare, 
beautifal  errataltiae  needles  form,  which  may  be  washed  sufficiently 
wittv  cold  akohol,  or  even  tepid  water.  The  usual  impurities  of  the 
aalpluir,  which  are  carbonate  and  sulphate  of  zinc,  oxide  and  sul- 
phuret  of  inn,  snlphuret  of  arsenic  and  silica,  will  remain  unaffected 
by  tiie  vobttile  oil^  and  may  be  separately  eliminated  by  the  curious, 
though  snch  separation  is  of  little  practical  importance. 

Two  nodes  of  refining  sulphur  for  the  gunpowder  works  have  been 

employed;  the  first  is  by  fusion,  the  secona  by  distillation.     Since 

this  cMDkistible  solid  becomes  as  limpid  as  water  at  the  temperature 

of  aboot  £50^  Fahrenheit,  a  ready  mode  offers  of  removing  at  once 

its deaser  and  lis|hter  impurities,  by  subsidence  and  skimming.    But 

I  wuLj  take  the  liberty  of  observing  that  the  French  melting  {>ot,  as 

dearaibed  in  the  elaborate  work  of  MM.  Bottle  and  Riffault,  is  sin- 

golariy  awkward,  for  the  fire  is  kindled  right  under  it,  and  plays 

on  its  bottom.    Now  a  pot  for  subsidence  ought  to  be  eokUaet;  that 

is,  shoQid  have  its  bottom  part  imbedded  in  clay  or  mortar  for  four 

or  ux  inches  op  the  side,  and  be  exposed  to  the  circulating  flame  of 

the  fire  only  round  its  middle  zone.     This  arrangement  is  adopted 

in  mmiy  of  our  great  chemical  works,  and  is  found  to  be  very  advan- 

tnseoas.  With  soch  a  boiler,  judiciously  heated,  I  believe  that  crude 

mphmr  mi^t  be  made  remarkably  pure;  whereas,  by  directingfthe 

lieat  against  the  bottom  of  the  vessel,  the  crudities  are  tossed  up  and 

incorporated  with  the  mass. 

Tim  ailphnr  of  commerce  occurs  in  three  prevailing  colours; 
ieman  yellow  verging  on  green,  dark  yellow,  and  brown  yellow. 
As  these  different  shades  result  from  the  different  degrees  of  heat  to 
winch  it  has  been  exposed  in  its  original  extraction  on  the  great 
scale,  we  may  thereby  judge  to  what  point  it  may  still  be  heated 
anew  in  the  refinery  melting.  Whatever  be  the  actual  shade  of  the 
cnde  artid^  the  art  of  the  refiner  consists  in  regulating  the  heat, 
so  that  aAer  the  operation  it  may  possess  a  brilliant  yellow  hue,  in- 
clining somewhat  to  green. 

In  se^mg  to  accomplish  this  purpose,  the  sulphur  should  first  be 
sorted  accoraing  to  its  shades;  ana  if  a  greenish  variety  is  to  be 
porifiedy  since  mis  kind  has  been  but  little  heated  in  its  extraction, 
the  foaion  nmy  be  ureed  pretty  smartly,  or  the  fire  may  be  kept  up 
till  every  thing  is  melted  but  the  uppermost  layer. 

Snlnkmr  of  a  strong  yellow  tinge  cannot  bear  so  great  a  heat,  and 
theccme  the  fire  most  be  withdrawn  whenever  three-fourths  of  the 
whole  fluas  have  been  melted. 

Brown  coloored  brimstone,  having  been  already  somewhat  scorch- 
ed^  akottid  be  heated  as  little  as  possible,  and  the  fire  may  be  re- 
moved as  soon  as  one-half  of  the  mass  is  fused. 

Instead  of  melting,  separately,  sulphurs  of  different  shades,  we 
wonid  obtnn  a  better  result,  by  first  filling  up  the  pot  to  half  its 
capacity,  with  the  ereenish  coloured,  putting  over  this  la^er,  one 
onarter  vohne  of  the  deep  yellow,  and  filling  it  to  the  brim  with 
flie  brown  coloured.  The  fire  must  be  extinguished  as  soon  as  the 
jdlew  MM  fssed.     The  pot  must  then  be  closely  covered  for  some 
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time;  after  which  the  lifter  impvritiea  will  be  found  on  {he  saiface 
in  a  black  froth,  which  19  skimmed  off,  and  the  heavier  ones  sink  to 
the  bottom.  The  sulphur  itself  must  be  left  in  the  pot  for  ten  or 
twelve  hours,  after  which  it  is  laded  out  into  the  crystallizing  boxes 
or  casks. 

Distillation  aflfords  a  more  complete  and  very  economical  means 
of  purifying  sulphur,  which,  was  nrst  introduced  into  the  French 
gunpowder  establishments,  when  their  importation  of  the  best  Italian 
and  Sicilian  sulphur  was  obstructed  by  the  British  navy.  Here  the 
sulphur  need  not  come  over  slowly  in  a  rare  vapour,  and  be  deposited 
in  a  pulverulent  form  called  flowers;  for  the  only  object  of  the  refiner 
is  to  bring  over  the  whole  of  the  pure  sulphur  into  his  condensing 
chamber,  and  to  leave  all  its  crudities  in  the  body  of  the  still.  Hence 
a  strong  fire  is  applied  to  elevate  a  denser  mass  of  vapours,  of  a 
yellowish  colour,  which  passing  over  into  the  condenser,  are  deposited 
in  a  liquid  state  on  its  bottom,  whilst  onlv  a  few  lighter  particles 
attach  themselves  to  the  upper  and  lateral  surfaces.  The  refiner 
must,  therefore,  give  to  the  heat  in  this  operation,  very  considerable 
intensity;  and  at  some  height  above  the  edee  of  the  boiler,  he  should 
provide  an  inclined  plane,  which  may  let  Sie  first  ebullition  of  the 
sulphur  overflow  in  a  safety  recipient.  The  condensing  chamber 
should  be  hot  enough  to  maintain  the  distilled  sulphur  in  a  fluid 
atate, — an  object  most  readily  procured  b;^  leading  the  pipes  of 
several  distilling  pots  into  it;  while  the  conttnuity  ofthe  operations 
is  secured,  by  charging  each  of  the  stills  altematelv,  or  iv  succes- 
sion. The  heat  of  the  recipient  must  be  never  so  high  as  to  bring 
the  sulphur  to  a  siropy  consistence,  whereby  its  colour  is  darkened. 

In  the  atdblimaiion  of  sulphur,  a  pot  containing  about  four  cwt. 
can  be  worked  off  only  once  in  twenty-four  hours,  from  the  requi- 
site moderation  of  its  temperature,  and  the  precaution  of  an  inclined 
plane,  which  restores  to  it  the  accidental  ebullitions.  But  by  dU* 
tiUaiion^  a  pot  containing  full  ten  cwt  may  complete  one  process 
in  nine  hours  at  most,  with  a  verjr  considerable  saving  of  fuel.  In 
the  former  plan  of  procedure,  an  interval  must  elapse  between  the 
successive  charges;  but  in  the  latter,  the  operation  must  be  con- 
tinuous to  prevent  the  apparatus  from  being  cooled:  in  sublimation, 
moreover,  where  communication  of  atmospheric  air  to  the  condens- 
ing chamber  is  indispensable,  explosive  combustions  of  the  sulphur- 
ous vapours  frequently  occur,  with  a  copious  production  of  sulphur- 
ous acid,  and  correspondent  waste  of  the  sulphur;  disadvantages 
from  which  the  distillatory  process  is  in  a  great  measure  exempt 

I  shall  here  give  an  outline  of  the  form  and  dimensions  of  the  dis- 
tilling apparatus  employed  at  Marseilles  in  purifying  sulphur  for 
the  national  gunpowaer  works,  which  was  found  adequate  to  supply 
the  wants  of  Napoleon's  great  empire.  This  apparatus  consists  of 
only  two  still  pots  of  cast  iron,  formed  like  the  large  end  of  an  ege, 
each  about  three  feet  in  diameter,  two  feet  deep,  and  nearly  hcdf 
an  inch  thick  at  the  bottom,  but  much  thinner  above,  with  a  hori- 
zontal ledge  four  inches  broad.  A  pot  of  ^ood  cast  iron  is  capable 
of  distilling  1000  pounds  of  sulphur  before  it  is  rendered  unservice- 
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shle»  by  tbe  action  of  iho  brimstoiie  on  its  substance^  aided  by  a 
straog  red  heat.    The  pot  is  covered  in  with  a  sloping  roof  of  ma- 
Boory  9  the  mper  end  of  which  abuts  on  the  masonrj  of  the  vaulted 
dome  of  condeosatioD.    A  large  door  is  formed  in  the  masoarj,  in 
front  c»C  the  mooth  of  the  pot,  through  which  it  is  charged  and  cleared 
oat;  and  between  the  roof  space  over  the  pot,  and  the  cai^tj  of  the 
ifaolt»  a  Jarge  passage  is  opened.     At  the  back  of  the  pot  a  stone 
step  ifl  raised  to  prevent  the  sulphur  boiling  over  into  the  condenser. 
The  Taait  is  about  ten  feet  wide  within,  and  fourteen  feet  from  the 
bottom  up  to  the  middle  of  the  dome,  which  is  perforated,  and  car- 
ries a  cfaimney  about  twelve  feet  high,  and  twelve  inches  diameter 
witfcin. 

Ab  the  dome  is  exposed  to  the  expansive  force  of  a  strong  heat, 
sad  to  a  very  consiaerable  pressure  of  gases  and  vapours,  it  must 
pgopcflg  great  solidity,  and  is  therefore  bound  with  iron  straps.  Be- 
tween the'still  and  the  conti^ous  wail  of  the  condensing  chamber, 
a  space  must  be  left  for  the  circulation  of  air,  a  precaution  found  in- 
dispensable by  experience;  for  the<contact  of  the  furnaces  produces 
en  tbe  wall  ot  the  chamber  such  a  heat  as  to  make  it  crack  and  form 
crevices  for  the  liqild  sulphur  to  escape.  The  sides  of  the  chamber 
are  constracted  of  solid  masonry,  forty  inches  thick,  surmounted  by 
a  brick  dome,  covered  with  a  layer  ef  stones.  The  floor  is  paved 
with  tiies,  and  the  walls  are  lined  with  them  up  to  the  springing  of 
the  dome;  a  square  hole  being  left  in  one  side,  furnished  with  a 
strmig  iron  door,  at  which  the  liauid  sulphur  is  drawn  off  at  pro^r 
intervals.  In  the  roof  of  the  vauit  are  two  valve  holes,  covered  with 
Jig;bt  plates  of  sheet  iron,  which  turn  freely  on  hinges  at  one  end,  so 
as  to  g^e  way  readily  to  any  sudden  expansion  from  within,  and 
thas  pcereat  dangerous  explosions. 

As  the  chamber  is  an  oolong  square,  terminating  upwards  in  an 
obloitt^  vaoJt^  it  consists  of  a  parailelopiped  below,  and  a  semi-cylin- 
der afore,  having  the  following  dimensions:-— 

Length  of  the  parailelopiped,        -        -       16i  feet. 

VfWth, lOi 

Hciaht,       ......  7l 

Radiusof  the  cylinder,    -        -        -        -      54 

Heig;ht  or  length  of  temi-cylinder,  -  16| 
Whenever  the  workman  has  introduced  into  each  pot  its  charge 
of  ten  or  twelve  hundred  weight  of  crude  sulphur,  he  closes  the 
charging  doors  carefully  with  their  iron  plates  and  cross  bars,  and 
lutes  mtok  t%ht  with  loam.  He  then  kindles  his  fires,  and  makes 
the  salohar  bml.  One  of  his  first  duties,  (and  the  least  neglect  in 
its  diaoiaiKe,  may  occasion  serious  accidents,)  is  to  ipspect  the  roof- 
▼alvca,ana  to  clean  them,  so  that  they  may  play  freelv  before  any 
expaliive  force  from  within.  By  means  ot  a  cord  and  chain,  con- 
nected with  a  crank  attached  to  the  valves,  he  can,  from  time  to 
tioae^  aacertnn  their  state,  without  mounting  on  the  roof.  It  is  found 
proper  to  work  one  of  the  pots  a  certain  time  before  fire  is  applied 
to  the  other.  The  more  steadily  vapours  of  sulphur  are  seen  to  issue 
froai  the  ralvesi  the  less  atmospherical  air  can  exist  in  the  chamber, 
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aod  therefore  the  less  danger  there  is  of  ciynbustion.  B«t  if  the  air 
be  cold,  with  a  sharp  north  wind,  and  if  no  vapours  be  escaping,  the 
operator  should  stand  on  his  guard,  for  in  such  circnmstances  a  se- 
rious explosion  maj  ensue. 

As  soon  as  both  the  boilers  are  in  full  work,  the  air  is  expelled, 
the  fumes  cease,  and  every  hazard  is  at  an  end.  He  should  bend 
his  whole  attention  to  cut  off  all  communication  with  the  atmosphere, 
securing  simply  the  mobilitj  of  the  valves,  and  a  steady  vigour  of 
distillation.  The  conclusion  of  the  process  is  ascertained  bj  intro- 
ducing his  sounding  rod  into  the  pot,  through  a  small  orifice  made 
Sorr  its  passaffe  in  the  wall.     A  new  charge  must  now  be  given. 

Bj  the  above  process,  well  conducted,  sulphurs  are  brousfat  to 
the  most  perfect  state  of  purity  that  the  arts  can  require;  whUe  not 
above  four  parts  in  a  hundred  of  the  sulphur  itself  are  consumed; 
the  crude,  incombustible  residuum  varying  from  five  to  eijght  parts, 
according  to  the  nature  of  the  raw  material.  But  in  subliming  sul- 
phur, the  frequent  combustions  inseparable  from  this  operation  carry 
the  l,oss  of  weight  in  flowers  to  about  twenty  per  cent. 

The  process  by  fusion,  performed  at  some  of  the  public  works  i» 
this  country  does  not  afford  a  return  at  all  comparable  with  that  of 
the  above  French  process,  though  a  much  better  article  is  operated 
upon  in  England.  After  two*meltings  of  grougk  sulphur,  (as  im- 
ported from  Sicily  or  Italy,)  eighty-four  per  cent,  is  the  maximum 
amount  obtained,  the  average  being  probably  under  eighty;  while 
the  product  is  certainly  inferior  in  quality  to  that  by  distillation* 

{Joumal  of  the  Royal  InatUution. 
[to  bx  covtihuxd.] 


Account  of  the  processes  foUknoed  in  Mexico,  in  the  reduetion  of  the 
Predoua  Metals.  Extracted  from  a  review  of  a  work  entitled 
**  Commentariee  on  tlie  Mining  Ordinances  of  Spain;^^  contained 
in  the  Journal  of  the  Royal  Institution  of  Great  Britain. 

One  object  of  the  author  of  the  above  work,  is  to  give'as  much  in- 
struction and  useful  information  as  he  could  collect,  on  the  various 
subjects  connected  with  mining  and  the  reduction  of  the  metallic  ores; 
and  particularly  that  which  is  of  a  nature  to  interest  the  practical 
miner  and  metallurgist,  and  to  lead  them  to  the  attainment  of  greater 
perfection  in  their  several  departments. 

Amongst  the  most  interesting  of  the  subjects  discussed  under  this 
head,  is  that  of  the  reduction  of  the  ores  ot  the  precious  metals;  un- 
der which  the  author  takes  an  opportunity  to  describe  the  processes 
employed  for  that  purpose  in  Mexico,  at  the  period  when  he  wrote, 
ana  wnich  are,  with  little  or  no  variation,  the  same  now  practised  in 
that  country.  The  Mexicans  are  not  so  rude  abd  unskilled  in  the 
art  of  reducing  their  ores,  as  they  have  been  erroneously  supposed 
in  this  country  to  be.  The  processes  employed  by  them,  although 
conducted  with  little  scientific  knowledge,  and,  generalljr  speaking, 
with  no  other  guide  than  long  practice  and  experience  in  the  pur- 
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mtf  are  fcMnd,  from  the  natare  of  the  ores,  and  the  circnmstanclBs 
of  climate  and  other  Jocal  accidents,  to  be  better  adapted  for  that 
country  than  toy  others,  as  is  sufficiently  proved  by  tne  complete 
CaUure  of  Sooneschnied  and  his  colleagues,  in  their  attempt,  under 
the  auspices  of  Charles  III.,  to  introduce  into  America  the  improTe^ 
meats  of  Europe.* 

The  melting  process  is  described  bj  the  author  as  follows:-^ 
**  Cffreparing  and  mixing  the  ores^  previotu  to  their  reduction  by 
amdUng.  Of  the  construction  of  the  various  smelting  furnaces  em* 
ployed^ — All  the  ore  raised  from  the  mines  is  carried  to  the  reduc- 
tion worksy  where  a  receipt  is  signed  on  the  memorandum  brought 
bj  die  carrier  from  the  mine*  The  workmen  at  the  reduction  works^ 
taigfat  bj  experience,  distinguish  the  ores  adapted  for  smelting* 
from  those  proper  for  amalgamation,  according  to  their  nature,  and 
arranee  them  separately  in  an  office  or  store  room.  The  ore  is 
Mmnded  bj  beating  With  a  pick  or  hammer,  or  more  readil j,  and  at 
less  expense,  in  stamping  miUs^  and  being  reduced  to  fragments  of 
a  jester  or  less  size,  according  to  its  tractability  or  obstinacj  under 
the  ac^on  of  tiie  fire,  it  is  piled  in  heaps,  or  spread  out  at  once  for 
the  purpose  of  making  the  revollura  or  revoUuronj  which  is  the  mix-* 
ing  together  of  sereral  ingredients,  namelj,  the  principal  ore,  the 
assistant  ore,f  lithai^,  impregnated  cupels  or  bottoms  of  furnaces* 
jdamilbSftJiarosj§  and  slag. 

^In  making  this  mixture,  the  nature  of  the  ore  is  attended  to; 
some  ores  requiring  a  mixture  of  all  these  ingredients,  and  others 
BoL  No  general  rule,  however,  can  be  given  for  these  mixtures, 
bat  the  miner  must  frame  rules  for  his  own  government,  founded 
on  repeated  experiments  and  long  observation,  making  him  familiar 
with  the  nature  of  the  ore. 

*^The  mixture,  being  prepared  in  the*manner  above  described,  is 
placed  in  the  Aimace  to  be  smelted.  There  are  manj  descriptions 
of  hmsces;  some  being  made  of  stone,  some  of  mud  bricks,  and 
some  of  claj*  In  some  the  smelting  is  performed  with  wood,  in 
others  with  charcoal;  in  some  the  months  or  apertures  are  stopped 
np,  and  in  others  left  open.  In  some,  the  ore  and  wood  are  min- 
gled together^  in  others,  the  wood  or  charcoal  is  not  in  contact  with 
tne  ore^  bat  the  flame  only,  whence  thej  are  called  reverberatory 
fhniaces. 

**Ofthe  smelting  q/'ore^. -^Having  made  the  proper  mixture,  and 
prepared  the  fnrnaces  and  the  machines  for  supplying  them  with 
wiM,  the  smelter  must  heat  or  anneal  the  furnace,  i^  from  being 

*  See  Sonneicbiiied's  Ibratado  de  la  Amalgamaeion  de  JP^ueva  Eipana/  in  the 
preface  to  which  the  author  acknowledges  his  inability,  after  ten  years  labour, 
to  imrodnee  with  effect,  into  Mexico,  either  the  process  of  Baron  Bom,  or  any 
ether,  prefenble  to  that  of  thepo/tb,  which,  he  says,  in  p.  91,  of  the  work,  «  hss 
subttsted  two  centories  and  a  half,  and  will  subsist  aaJong  as  the  world  endures." 

t  "  Mela]  de  Ayuda" — Ore  of  a  more  fiiaible  character,  miaed  with  the  lest 
tnctable  ores  to  asnat  their  fusion, 

«  ''PionUos"— Scoriae  charged  with  lead. 

i  '*  FicfffQs^— Slag  or  scum,  being  an  unreduced  mm  of  oxides  and  sulphu^ 
iMi»  in  which  thoee  of  troa  predominate. 

Vol.  VIL— No.  2^Fbbruary,  ifeSl.  15 
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new  or  newlj  reimired,  it  requires  it;  for,  if  the  ore  be  thrown  ia 
whilst  the  furnace  is  cold,  it  is  apt,  upon  getting  warm,  to  fly  or 
eraek,  with  danger  to  the  bystanders:  and  if  it  be  moist,  in  the  sam- 
mer,  the  same  thing  v/ill  happen,  and  it  will  explode  with  very  great 
force.  During  the  first  few  hours,  charcoal  is  first  thrown  in,  then 
a  basket  of  slags,  then  one  of  charcoal,  and  so  on,  until  it  be  time 
to  add  the  mixed  ore.  Half  a  basketful  of  this  is  tiien  thrown  in, 
and  upon  that  a  basket  of  charcoal,  and  so  on,  until  the  furnace  be- 
pas  to  work,  after  which,  alternate  basketsful  of  mixed  ore  and 
charcoal  are  thrown  in.  One  or  two  cargas  of  charcoal  are  con- 
snmed  for  each  charge,  according  to  the  nature  of  the  ore;  some  ores 
requiring  the  furnace  to  be  moderately  filled;  others,  that  it  should 
be  filled  to  the  top.  If  the  ore  be  not  earthy,  but  clean,  the  furnace 
may  be  cfaai|^d  freely. 

<<The  furnace  being  thns  arranged  and  brought  into  play^  smelts 
fiMir  charges  in  twenty-four  hours,  the  ingots  being  tapped  off  from 
time  to  time;  for  which  purpose,  an  aperture  is  made  below  the  bridge 
of  the  breast  pan,  and  the  melted  portions  run  off  into  the  float. 
The  first  ingot  let  off,  after  repairing  the  furnace,  is  called  eaUnia- 
durOf  and  is  smaller  than  the  others,  because  the  furnace  becomes 
coated  with  vitrified  ore  adhering  to  it,  and  care  is  therefore  taken 
not  to  throw  in  rich  ores  for  the  caientadura.  -  The  fused  metal  be- 
ing let  off,  the  bridge  is  stopped  up,  the  breast  pan  is  cleared  out, 
charcoal  dust  is  thrown  into  and  around  it,  and  the  furnace  is  again 
set  to  work.  The  portions  which  may  have  adhered  to  it  are  tuen 
off  last  of  all,  and  are  mixed  with  the  ores  in  future  smeltinss. 

<<  After  the  smelting  is  performed,  the  furnace  is  uncharged,  which 
is  done  in  the  following  manner.  The  charges  of  ore  being  all 
finished,  slags  and  charcoal  alone  are  thrown  in,  until  all  the  smelted 
ore  has  flowed  into  the  breast  pan,  when  the  furnace  throws  off  a 
very  beautiful  flame.  The  wall  of  mud  bricks,  and  every  thing 
wbch  may  have  adhered  to  it,  are  then  broken  down  with  a  crow  or 
iron  bar  of  about  twenty-five  pounds  weight  And  here  the  unfor- 
tunate smelters  suffer  much,  during  an  hour  of  great  labour;  for  the 
furnace  is  hot  in  the  extreme,  the  crow  is  heavy,  and  the  incrusted 
matter  adheres  very  closely.  The  smoke  and  vapour  from  the  slag, 
which  are  quenched  by  pouring  water  upon  them,  and  which  are 
consequently  carried  down  to  the  feet  of  the  workmen,  are  poison* 
otts;  and  as  they  drink  water  incessantly  to  relieve  their  exhauttion, 
they  lose  the  use  of  their  hands  and  feet,  and  become  bloated.  They 
are  subject  also  to  violent  p^ins  in  the  stomach,  occasioned  by  the 
coldness  of  the  ore." 

After  describing  the  mode  of  refining  the  silver,  the  author  pro- 
ceeds to  describe  the  operation  of  cold  amalgamation,  or  amalgams* 
tiion  b^  the  patioj  by  which  the  mater  part  of  the  eold  hnd  silver 
now  circulating  over  the  whole  globe  has  oeen  reduced  from  the  ore. 

**  Cfthe  reducHan  of  ores  by  quicksilver. — Nature,  by  exhibiting 
to  mankind  the  effect  of  fire  in  fusing  the  surface  of  mountains,  first 
suggested  to  them  the  idea  of  smelting  the  ores  containing  lead. 
Nature  also^  by  setting  before  them  the  particles  of  quickulver  found 
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^    fte  ores,  first  ffmided  tbem  to  the  method  of  mixiii|r  the 

harsh  ores  vith  quicksilver,  salt,  and  water;  an  operation  which} 
althoQ^  in  tbe  infancj  o£  the  discoyery  rude  and  troublesome  in 
practice,  requiring  many  months  to  effect  the  reduction  of  the  gold 
and  silver,  bss  now,  by  the  devices  of  art,  and  the  lessons  of  expe- 
nence,  (tbe  best  instracter  in  the  hidden  mysteries  of  physics,) 
been  carried  to  perfection;  magiatral*  and  various  other  mixtures 
being  enployed,  so  that  the  ore  may  be  reduced  in  twenty  days,  or 
ander— and  the  process  has  even  been  completed  in  twenty-four 


<^The  object  of  first  importance,  in  the  process  of  amalgamation, 
is  to  provide  a  skilful  amalgamator,  capable  of  distinguishing  be- 
tween smeltin|;  ores,  and  those  adapted  tor  amalgamation;  who  can 
make  assays,  m  the  small  way,  to  ascertain  what  the  monton  will 
yield  in  gross;  who  understands  the  proper  inaredients,  tempera- 
tares,  adraiitores,  and  stirrings  to  be  applied,  and  who  can  calculate 
and  comyace  the  probable  amount  of  the  expenses  and  of  the  metal- 
tic  fvuduce:  for  the  bringing  the  silver  to  the  proper  point  is  not  to 
be  entnistsd  to  a  mere  ignoipant  blockhead* 

'<  Secondly,  a  die  selection  of  the  ores  must  be  made  for  the  pur- 
pose, in  pertormiag  the  reduction  by  amalgamation,  of  making  such 
mixteres  u  ihm  nature  may  require;  and  such  ores  as  require 
smeltii^  must  be  set  apart  for  that  operation. 

"  Third,  the  ore  ii\ust  be  ground  as  fine  as  possible,  that  the  quiek- 
silver  nay  comlune  more  readily  with  the  silver. 

^  Vourth,  the  ore  being  ground,  it  is  the  practice,  in  some  districts^ 
to  nKst  such  as  is  of  a  sulphurous  or  bituminous  (P^  nature,  in  fur- 

i  adapted  for  Uiat  purpose;  in  which  the  criterion  of  b^ung  suf- 

arified,  is  the  ceasing  to  give  off"  vapour.  The  same  treat- 
so  appbed  to  the  pyntous  or  resplendent  ores,  which|  un- 
der Ae  influence  of  fire,  lose  their  splendour,  and  at  the  same  time, 
get  rid  of  that  prejudicial  qualities.  Those  which  contain  lithaige 
or  coppecis,  should  not  be  roasted,  until  they  have  been  washed  and 
^^^oi^f^j  agitated  in  tubs  of  water,  so  as  to  separate  the  copperas; 
for  untess  this  precaution  be  taken,  it  will  be  increased  in  quantity 
bjL  the  action  oi  the  fire,  instead  of  being  driven  off*,  and  it  will  have 
tbe  eSect  <tf  destrojring  the  quicksilver,  and  preventing  its  unitine 
with  the  silver.  It  is  sometimes  proper  to  roast  the  ore  after  grin(f 
iag,  nd  sometimes  while  in  the  rougn.  But  the  most  usual  course, 
in  the  miaiag  districts  of  New  Spain,  is  not  to  roast  the  ore  at  all, 
on accsttotS'  the  injurious  effect  of  the  operation!  in  rendering  it 
diy,  IB  dimfnisUng  its  richness,  and  in  augmenting  its  bad  qualities. 

**Fifdi,  the  ore  being  ground,  is  thrown  into  heaps  or  mantonSj 
BsaaUfof  30  qnintaJs;  but  in  some  places  of  18  quintals:  and  the 
monUm  are  sometimes  placed  beneath  a  roo^  but  most  frequently 
ioawellflagmd  yard  or  paUo^  whenoe  this  mode  of  reduction  is 
called  the  r^ctiM  by  ibejKUio. 

'^Sis^  with  eaeb  mwUan  of  18  quintalst  are  mixed  two  barrels 

*  SeJ^buiel  of  oof^er,  lessted  and  grornid  to  powder.— 7Vflim< 
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.  of  brine»  from  impure  salt;  six,  eight,  or  ten  pounds  of  magistral^  as 
the  nature  of  the  ore  may  require,  and  from  ten  to  twelve  pounds  of 
quicksilver.  The  tnorUon  thus  prepared,  is  stirred  and  trodden, 
which  is  caUed  rtpasar.  After  two  or  three  days,  the  stirring  and 
treading  are  repeated,  and  if  it  recjuire  more  quicksilver,  a  further 
charge  is  thrown  in,  and  it  is  again  stirred,  until  found  to  require 
no  more:  and  it  is  to  be  observed,  that  the  more  quicksilver  it  re- 
quires, the  better,  as  a  proportionate  quantity  of  silver  may  be  ex- 
pected. 

«'  Seventh,  the  quicksilver  must  be  added  at  different  times,  and 
not  be  thrown  in  all  at  once,  so  that  it  may  by  degrees  take  up  the 
whole  of  the  silver.  The  first  stirring  mast  be  performed  with 
softness  and  gentleness,  lest  the  auicksdver  should  become  too  mi- 
nutely divided,  and  form  11$,  which  is  the  term  applied  when  it  di- 
vides into  almost  imperceptible  particles.  From  the  varying  nature 
of  the  ore,  and  the  diversity  of  circumstances  which  arise,  no  certain 
rules  can  be  laid  down  for  the  course  to  be  pursued  in.stirring  in 
the  quicksilver  and  magistral^  and  it  will  therefore  be  found,  that 
it  is  sometimes  necessary  to  excite  heat  by  stirring,  and  at  others  to 
apply  moisture.  Neither  is  it  possible  to  determine  the  precise  mo- 
ment at  which  the  morUons  are  in  a  state  for  washing,  for  though 
they  may  not  make  any  lis  of  silver,  nor  require  any  more  quicK- 
silver,  yet  the  quicksilver  may  be  dispersed.  The  only  rule  is,  to 
ascertain  whether  the  proportion  of  silver  taken  up,  corresponds 
with  the  result  of  the  assay  made  at  the  commencement  of  the  pro- 
cess; and  there  is  no  way  of  ascertaining  this,  but  by  making  a  fur- 
ther trial,  in  a  small  way,  whether  the  monion  is  in  want  of  any 
addition,  which  in  such  cas^  must  be  supplied^  or  whether  it  is  com- 
plete, in  which  latter  case  the  fnonton  may  be  washed. 

**  Eighth,  the  monion  being  ready  for  washing,  is  thrown  into 
wooden  vats  of  very  large  size,  within  each  of  which  is  contained  a 
mill.  The  mill  is  turned  by  a  mule,  and  it  is  proper  that  it  should 
not  always  go  round  in  the  same  direction,  but  that  the  motion  should 
be  sometimes  reversed:  the  object  bein^,  that  the  Uses  of  silver  may 
fall  to  the  bottom,  and  that  the  quicksilver'  contained  therein  may 
not  be  lost  by  escaping  with  the  slime  or  earthv  residue,  which  con- 
tains a  proportion  of  sQver,  and  also  of  quicksilver  in  a  minute  state 
of  division.  To  prevent  this  loss,  it  is  tnerefore  necessary  that  the 
mixture  should  be  kept  briskly  stirred  in  every  part.  The  slime 
being  separated,  the  quicksilver  remains  at  the  bottom  of  the  vat, 
combined  with  the  silver,  in  which  state  it  is  called  amalgam.  The 
amalgam  is  taken  out  and  placed  in  a  linen  bag,  which  being  sus- 
pended from  the  beams,  the  uncombined  quicksilver  runs  out  The 
part  which  remains  in  close  combination  is  made  up  into  small  takes, 
which  are  formed  into  one  lai^e  cake  or  pnoj  (pine  &pple^  the  size 
beine  adapted  to  the  capacity  of  the  brass  cap  or  bell.  The  latter 
consists  of  two  pieces,  uie  first  of  which  is  in  the  form  of  a  lam 
tiasin,  with  a  groove  round  the  rim  and  a  hole  in  the  bottom.  On 
the  inner  part  of  the  rim  are  three  rests,  on  which  is  placed  a  grat- 
ing, made  of  iron  bars,  and  upon  that  is  set  the  fina  or  cake,  which 
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if  eofored  o? cr  with  the  cap.  The  ca)>  is  bell  shaped,  and  fits  into 
the  groore  of  tlie  Tessel,  which  mnst  be  surrounded  with  earth,  and 
have  a  pan  of  water  beneath  it.  The  cap  or  bell  remains  above,  and 
is  covered  entirdj  with  ignited  charcoal,  the  beat  from  which,  rais- 
ing the  qnicksilTer  in  vapour,  it  finds  its  waj  into  the  vessel,  and 
pawJBg  tbroagh  the  hole  in  the  6ottom,  is  received  in  the  pan  of 
water,  mid  brongfat  back  into  the  state  of  fluid  quicksilver.  Where 
caps  «f  brass,  copper,  or  iron,  cannot  be  procured,  thej  must  be 
made  of  the  finest  clav,  adapted  to  resist  the  fire. 

^^The  proportion  of  silver  returned,  depends  on  the  quality  of  the 
ore;  senietifiies  tiie  produce  of  silver  is  equal  to  an  eighth  part  of 
the  quicksilver  mizea  in  with  the  montony  sometimes  a  sixth  part, 
aad  soBetimea  a  fifth  part.  The  quicksilver  separated  in  a  liquid 
8tm£e,  atiil  oentains  minute  particles  of  silver,  and  it  i§  set  apart  to 
be  used  in  working  other  nwnions^  Until  consumed.  This  is  the 
odIj  part  reall;^  consumed;^  for  the  rest  is  either  lost  by  being  con- 
verted into  fit  in  the  montons,  or  escapes  with  the  slime,  from  the 
-fff^M^aaa  of  the  mill,  bein^  divided  into  the  roost  minute  and  imper- 
ceptible particles.  A  quintal  of  quicksilver  is  not  wholly  consumed 
vntil  after  it  has  been  employed  seventeen  times." 

When  the  ore  is  tolerably  rich,  and  a  more  speedy  return  of  the 
silver  is  desired,  another  process  is  sometimes  resorted  to,  which  is 
catied  Ae  btni^ao  par  cazo,  or  reduction  by  the  cazo.  This  pro- 
cess has  the  advantage  of  wasting  very  little  quicksilver,  and  is  thus 
described:— 

^*  Bedmiion  by  the  eazo^  (pon.)— This  method  of  reduction  affords 
tke  most  speedv  means  of  extracting  the  silver.  The  ore  bein^  tho- 
TQQi^j  gromid^  and  a  (quintal  being  taken,  the  proper  quantities  of 
sal^  water»  and  qnicksdver,  are  mixed  in,  according  to  the  nature 
ef  the  ore.  The  mixture  is  then  placed  over  the  fire,  and  must  be 
kqit  coBstantJj  stirred,  and  the  act  of  ebullition  further  assists  in 
keefittg  it  in  motion.  It  is  tried  from  time  to  time,  to  ascertain 
whether  it  requires  any  further  addition  of  quicksilver  or  salt.  Each 
pu  will  reduce  three  charges  oer  day.  If  the  ore  be  ricli  it  .will 
often  yield  a  marc,  a  marc  ana  a  half,  or  two  marcs  per  quintal: 
and  provided  the  quality  be  not  lower  than  six  ounces,  this  mode  of 
redvctioii  is  very  advantageous^  but  if  the  produce  of  silver  be  be- 
low that  rate,  it  will  not  answer,  from  the  great  consumption  of 
wood,  <ynckmiver,  and  salt,  together  with  the  cost  of  the  pins  and 
coppers.  The  latter  must  be  closely  attended  to,  to  see  that  there 
mre  no  dunks  or  cracks  in  the  bottom,  through  which  the  quicksilver 
migjht  escape;  to  prevent  which,  they  should  be  varnished  with  seve- 
rml  cMis  of  lime,  slag,  iron,  and  white  of  egg,  well  beaten  up  toge- 
ther. Barba  expresses  himself  in  highly  approbatory  terms  of  this 
imethodsf  rednction^both  on  account  of  the  saving  in  quicksilver, 

*  In  meiicQi»  tbedifieience  between  the  quantity  of  qaicksiWer  employed 
in  the  proces  of  redaction  snd  the  quantity  recovered,  is  arbitrarily  divided  into 
quieksihrer  egmmtmid  and  quicksilver  lost;  a  quantity  equal  or  proportionate  in 
weight  to  the  lilver  obtained,  being  said  to  be  consumed^  and  the  remainder  of 
the  deficient  qeic^ktilver  to  be  M.— TVont. 


Digitized  by 


Google 


120  Commentaries  an  the  Mining  Ordinances  of  Spain* 

explore  these  mines,  with  a  master  smith  and  master  briaklaTer,* 
and  having  set  up  a  shed,  a  house,  a  smithy  and  furnaces,  he  had  a 
part  of  the  crest  of  the  vein  blasted  a  way  on  the.  14th  of  October, 
and  commenced  the  works  of  San  Mateo,  San  Joseph,  and  Santa 
Catalina,  all  contiguous.  He  began  three  adits  at  a  greater *depth$ 
but  the  hardness  of  the  ground  oblieed  him  to  remove  half  a  league 
farther  down«  where,  finding  fair  indications  oT  success,  he  drove  the 
work  of  la  Concepcion.  Here  also  he  found  very  good  ore,  in  a 
matrix  of  white  spar,  and  drove  a  work,  which  he  called  los  Reyes« 
He  then  drove  an  adit  in  a  cross  direction,  and»  at  the  distance  of 
A7  varaSi  cut  a  vein  of  considerable  size.  Several  assays  were  made 
of  the  ores  from  these  works,  both  in  the  large  and  small  way.  Those 
from  San  Mateo  yielded,  by  the  minute  assay,  12  ounces  of  quick- 
silver per  quintal,  those  from  Concepcion  5^  ounces,  those  from  the 
cross  cut  26  ounces. 

<<The  second  instance  was  during  the  viceroyalty  of  the  Duke  da 
la  Conquista,  who,  in  the  year  1740,  commissioned  Don  Philip  Caye- 
tano  de  Medina,  an  alderman  of  Mexico,  and  proprietor  of  the  estate 
in  which  the  Cerros  of  el  Carro  and  el  Picacho  were  situated,  and 
Don  Gregorio  de  OUoqui,  an  inhabitant  of  San  Luis  Potosi,  to  in- 
spect some  quicksilver  mines  in  the  aforesaid  Cerros,  which,  accord- 
ing to  Don  Mathias  de  la  Mota,*  are  in  the  jurisdiction  of  the  Sierra 
de  Pinos,  in  theT  kingdom  of  New  Galicia.  The  res.ttlt  of  this  com- 
mission has  not  become  known. 

<<  The  third  instance  is  that  stated  above,  as  having  occurred  in 
respect  to  these  very  mines  of  el  Carro  and  el  Picacho,  in  the  year 
1745,  when  the  working  of  a  newly  discovered  mine  of  quicksilver 
was  taken  up  by  Don  Fermin  de  Echevers,  the  president  of  Guada- 
laxara.  On  this  occasion,  we  know  from  very  good  authority,  that 
the  vein  was  found  to  be  rich,  abundant,  and  easily  worked,  and 
equal  to  the  supply  of  the  whole  kingdom  of  New  Spain;  and  also, 
that  upon  the  result  of  the  reduction  of  some  of  the  ore,  conducted 
under  the  president's  orders,  the  cost  of  the  quicksilver  amounted 
to  no  more  than  22  or  23  dollars  per  quintal. 

^  The  fourth  instance  we  shall  mention,  occurred  pretiously  to 
the  last,  being  in  the  year  1743,  early  in  the  viceroyalty  of  Count 
Fuenclara,  by  whose  order  doctor  Fedro  Malo  da*  Yillavicencio, 
senior  judge  of  the  royal  audiency,  set  out  for  the  purpose  of  explor- 
ing  some  other  quicksilver  mines  near  Temasealtepec,  the  ores  of 
which  had  been  subjected  to  several  experiments  and  assays  at 
Mexico,  by  Don  Manuel  de  Villegas  Puente,  factor  of  the  royal 
stores,  who  now  accompanied  the  senior  judge;  but  their  investiga- 
tions failed  of  any  beneficial  result,  and  it  appears  that  nothing  but 
urgent  necessity  will  ever  induce  the  government  to  sanction  the 
laws  permitting  mines  of  quicksilver  to  be  worked,  like  those  of 
silver,  gold,  or  any  other  metal. 

*<  Ye^  as  it  is  evident  that  there  are  within  this  kingdom  mine* 
of  quicksilver,  which  the  crown  might  at  any  moment  order  to  be 

•  Mota,  MS.  History  of  New  Galicia,  c  62,  n.  iin. 
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vorioedt  ntttug  in  easier  than  to  demonstrate  the  expediency  of 
idoptiBi^  fl^  Mne  plan  here,  which  has  succeeded  so  well  in  the 
fiiaMNia  mines  of  Gaancarelica  Jui  Peni»*    For,  first,  whenever  the 
6ttn]^7  of  qaicksilTer  fiuls,  as  has  happened  times  without  number, 
either  in  ouueqaence  of  war,  of  losses  at  sea,  or  of  the  delay  attend- 
ant apoD  procariii^  it  from  such  a  distance,  tiie  redaction  of  the  ore 
in  the  ■wislgimatum  works  is  brought  to  a  stand,  the  reYenue  is 
throwB  into  arrear,  the  whole  kinedom  suffers,  the  working  of  the 
nnacs  i»  interfered  with,  and  trade  receives  a  checks    By  setting 
the  ^iickailTer  mines  at  work,  all,  or  most  of  these  evils,  would  be 
reBsdisd,  facilities  would  be  afforded  for  reducing  the  silver  in  an 
ezpeditioas  manner,  and  the  amount  of  the  tenths,  the  "one  per  cent. 
sod  die  coinage  duty  would  be  augmented." 

h  eenfirmation  of  the  above,  it  may  be  added,  that  other  veins  of 
qiickailvcr,  appearing  by  the  analysis  of  Professor  Del  Rio,  to  af- 
ford ores  wwih  working,  have  recently  been  discovered  in  Mexico. 
AmlTtesof  two  specimens  of  the  ore  may  be  seen  in  the  Pbiloso- 
ihicuMapaiBe  tar  August,  1828. 


Hr.  Ogdxn's  Marine  Steam  Engine. 

%af^lk  an  account  given  in  a  late  Liverpool  paper  of  a  public 
dnoer  of  engineers  ana  others,  friends  to  the  promotion  cMf  steam 
Doner,  on  the  15th  of  September  last,  I  observe  that  the  health  of 
Mr.Qgden,  the  consnl  or  the  United  States,  at  Idverpool,  was  pro- 
psoBd  by  Mr.  Yignoles,  C.  E.  and  drank  with  great  applause,  as  the 
ponoa  who  was  *^  the  first  to  apply  the  power  of  steam  to  navi^tion 
oatheeemn."  Not  being  at  all  aware  of  Mr.  Ogden's  claims  in 
tUs  icipoct,  and  perceiving  that  the  Editor  of  t£e  «« Mechanics' 
Mignae^  was  one  of  the  party  who  joined  in  this  public  acknow- 
ledgiMat  of  them,  I  take  tiie  lifalerty^of  applying  to  him  for  some  in- 
fanislion  on  (he  subject.  I  doubt  not  that  there  are  many  others 
eipaliy  ignorant  withmyself  of  the  service  which  Mr.  Ogden  appears 
to  hife  rcadcred  to  navigation,  and  to  whom  a  detail  of  the  parti- 
cakrs  atteadiag  it  will  be  as  acceptable  as  to. 

Sir,  your  obedient  servant, 

W.H. 

^errmgfon,  Odebet  15,  ISao. 

Thegrooids  on  wfaicb  Mr.  Ogden  is  considered  entitled  to  the 
hsnmrof  being  the  first  to  apply  steam  to  navigation  on  the  ocean, 
aWt  of  a  venr  satisfactory  explanation.  In  1810,  Mr.  Ogden  was 
«nppd  ia  making  some  ezpenmonts  with  a  small  steam  boat,  and 
then,  IS  ve  have  been  informed,  first  save  his  serious  attention  to 
the  nhjtct  of  steam  navigation.  On  me  following  year,  he  made  a 
pbo,  adnve  a  drawing  of  an  engine,  to  a  ffieod^  which  he  pro- 
poeed  he  ibold  adopt  for  a  boat  he  was  about  buUding.    Mr«  Og- 

•  Soknz.  Polit  lib.  6,  cap.  3. 
▼oL.  VII._No.  «.— Februart,  1831.  16 
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den'8  attention  being  diverted  from  this  object  bj  other  busmesir 
he  thought  no  more  of  it  until  1813,  when  having  again  leisure,  he 
matured  the  plan  before  alluded  to,  and  obtained  a  patent  for  it  from 
the  government  of  the  United  States.  The  specification  was  in  the 
following  terms:-— '*  This  improvement  is  predicated  on  the  fact  de- 
monstrated by  Mr.  Watt,  that  the  elasticity  of  steam  being  propor- 
tionate to  its  density,  its  expansion,  on  being  stopped  o&'  at  one- 
fourth,  one-third,  or  one-haif,  the  capacity  of  the  cylinder,  will 
produce  a  power  in  a  much  greater  ratio  than  one-fourth,  one- third, 
or  one-half  of  the  whole,  (vide  Encyclopaedia,  American  edition,  art. 
Steann  Plate  478,  Fig.  10.)  I  propose  working  steam,  of  whatever  den- 
sity, in  two  cylinders  or  other  vessels,  to  be  stopped  off  at  any  point 
from  one-eighth  to  one-half.  If  at  one-half,  the  instant  one  cylinder 
is  half  filled,  its  steam  valve  is  closed,  and  that  of  the  other  is  opened; 
on  its  piston  arriving  at  the  end  of  the  stroke,  tliat  of  the  other  will 
have  performed  half  a  one;  Ua  steam  valve  will  then  be  closed |  and 
that  of  the  first  again  opened,  as  well  as  its  opposite  condensing 
valve;  thus  the  motion  will  be  regularly  continued,  each  cylinder 
alternately  half  filled  with  steam,"  &c.  &c«  Mr.  O.  further  claims 
as  his  invention,  the  application  of  the  powers  of  the  two  pistons,  in 
such  a  manner  that  they  shall  act  simultaneously  on  the  same  axis 
at  right  angles  with  each  other.  It  is  plain  that  when  one  is  at  its 
minimum,  the  other  being  at  its  maximum,  will  carry  it  past  the 
point,  and  that  they  will  mutually  tend  to  equalise  the  motion, 
thereby  doing  away  the  necessity  of  balance  wheels." 

In  1814,  B.  H.  Latrobe,  Esq.  an  engineer  and  architect  of  some 
celebrity  in  the  United  States,  constructed  the  first  engine  on  this 
principle;  not,  however,  until  he  had  combatted  that  principle  most 
stoutly;  insisting  that,  from  the  inequality  of  their  motions,  two 
cranks  could  never  be  brought  to  act  together.  Mr.  Latrobe  was 
induced,  however,  to  try  the  experiment,  and  the  result  was  most 
satisfactory. 

In  1815-16,  Mr.  Ogden  built  a  boat  in  the  neighbourhood  of  New 
York,  and  set  up  on  board  of  her  an  engine  of  two  Si7  inch  cyiin* 
ders,  with,  a  four  foot  stroke,  shutting  off  the  steam  at  one-half. 
"With  this  boat  he  proceeded,  in  May,  1816,  from  New  York  to  Vir- 
ginia, where  she  wa?  established  to  run  between  Norfolk  and  Rich- 
mond. During  the  passage  they  encountered  a  severe  gale,  when 
her  performance  astonished  every  person,  and  proved,  most  satis- 
factorily to  Mr.  Ogden's  mind,  the  advantages  of  steam  in  any  situa- 
tion. In  the  autumn  of  that  year,  Mr.  O.  came  to  this  country,  and 
had  an  engine  constructed  by  Fenton,  Murray,  and  Wood,  of  Leeds. 
The  same  builders  afterwards  furnished  another,  from  the  same  pat- 
terns, of  two  S3  inch  cylinders,  which  Mr.  O.  put  on  board  of  a 
steam  tug  for  the  river  Mississippi,  and  which  we  have  heard  him 
say  he  has  frequently  seen  ascending  that  stream  against  a  current 
of  three  miles  and  a  half  with  a  ship  of  three  or  four  hundred  toes 
on  each  side,  and  two  smaller  vessels,  brigs  or  scKoooers,  astern* 

\Editor  Mechanic^!*  Magaxm* 
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Bttcription  of  the  various  kinds  of  Paper, 
"Ws  VoLVt  been  requested  to  insert  the  following  description  of  the 
^vsrious  kinds  of  paper,  which  appeared  in  the  iondon  Mechanics* 

Ji^agaxine,  for  February,  1829.     The  article,  which  is  understood  to 

be  Terj  accontelj  drawn  up,  is  rarelj  to  be  met  with  at  the  present 

time. 

Tbe  water  marks  used  bj  the  English  manufacturers  are  figured  in 

the  ordinal  paper,  but  are  here  omitted,  as  having  little  interest  for 

the  ABerican  manufacturer,  or  dealer.  £d. 

It  was  well  remarked  by  the  great  philosoplier,  Bojle,  that  *Mf 

erar asdst  would  but  communicate  what  new  observations  occurred 

to  kiiB  in  the  exercise  of  his  trade,  the  advantages  gained  to  philo- 

aophj  would  be  inculculable." 
TJnder  a  coDvictioQ  of  the  extensive  application  of  the  above 

tmth,  I  aabmit  the  following  information  (first  collected,  with  some 

puna,  for  my  own  use,)  for  insertion  in  jour  widely  circulated  mis- 
cellany; and  although  the  title  of  new  will  not  apply  to  it,  yet,  as 

I  MB  not  aware  of  any  thin^  of  the  kind  having  before  appeared  in 

print,  I  hope  it  will  l)e  considered  sufficiently  scientific,  and  of  such 

gtnml  interest,  as  to  procure  for  it  that  honour. 

Paper  wmj  be  divided  into  three  distinct  classes;  viz.  writing  and 

rfnwmg  papers,  printing  papers,  and  wrapping  or  packing  papers. 
WintfH^riimg  or  drawing paperS'^Wriiing  Fig.  1. 

papCTS  are  called  either  laid  or  trove,  fror 

the  nMNilda  on  which  they  are  made.     Lai 

papers  retain  the  marks  of  the  wires  in  Ion 

naiallei  Knea  crossed  at  intervals  by  othc 

linen,  aa  shown  by  fig.  1,  which  is  a  moul 

for  making  laid  papers.     Wove  papers,  o 

the  contrary,  bear  no  impression  of  the  wire^ 

the  moold  oaed  for  making  them  being  formei 

of  Tcry  fine  wire,  woven  m  a  manner  simiJa 

to  linen^ — whence  the  derivation  of  the  tern 

tfooe.    The  appearance  of  a  mould  of  this 

description  is  shown  by  fig.  2.     Laid  paper 

is  genermlly  of  a  bluish  cast,  which  is  ob* 

tained  bj  adding  smalt  (the  powder  blue 

eC  emanerce)  to  the  pulp  while  in  the  vat. 

Woive  paper  is  of  two  kinds, — blue  wove, 

and  yellow  wove;  the  former  of  which  is 

sede  bj  working  the  pulp  to  which  smalt  has 

been  added,  on  a  wove  mould;  yellow  wove, 

OD  the  contrary,  is  the  pure  colour  of  the 

mg,  considerably  heightened,  however,  by_ 

the  process  of  bleaching.    Drawing  papers  are 
nod  writing  papers  (emphatically  so  called,  from  imperial  to  demy) 
of  tbe  first  nansed  description.  In  describing  the  numerous  varieties 
of  post,  copy,  foolscap,  and  post  papers,  the  distinguishing  tereis, 
Uddf  jfeOow  taovCj  or  hiue  wave^  are  always  employed.    But  in  all 


Fig.2. 
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paperSy  Grom  demy  apwardfl^  wove  and  drawing,  or  had  and  wriiinffj 
are  lynonjmoas  terms;  and  where  no  distinguishing  term  is  used, 
laid  18  always  understood.  The  following  is  a  list  of  the  papers  in 
this  class,  with  their  dimensions,  i^nd  weight  per  ream:^— - 


Home. 

/^tmOUUNM. 

wagju. 

In. 

In. 

lbs. 

Antiquarian, 

Double  Elepjmnt,      -       -  . 

5U  by  soil 

SS6 

39i 

a6i 

140 

Atlas,           .       -       * 

33 

26 

100 

Colombier,        -        -        . 

344 

SS 

100. 

Elephant,      - 

294 

814 

ra 

Imperial,           ... 

28 

SS 

72 

Super  Royal, 

274 

19i 

52 

Royal,      .        -       .       . 

234 

19 

44 

Medium,       -        -        . 

22^ 

m 

S4 

Demy,      -        -       -       - 

194 

ISi 

24 

Extra  large  thick  Post,        1 

r   25 

Ditto  ditto  thin  ditto,     -       . 

224 

m 

•       18 

Ditto  ditto  Bank  ditto, 
Ditto  lat^  thick  ditto, 

IS 

■■    22 

Ditto  ditto  middle  ditto^       I 

91 

16J 

<       »^ 

Ditto  ditto  thin  ditto,           f 

21 

*      16 

Ditto  ditto  Bank  ditto, 

.    11 

Extra  thick  ditto,       -       1 

-    25 

Ditto  thick  Post,     - 

20 

Ditto  middle  ditto,     - 

19 

15* 

i      17^ 

DiUo  thin  ditto,      - 

, 

14 

Ditto  Bank  ditto, 

L      7 

Copy,       .... 

20 

16 

17 

Square  Foolscap,   - 

28i 

13i 

20 

Extra  thick  ditto,      -        .;» 
Foolscap,      .       .       .     ([ 

16i 

13* 

C     18 
I     15 

Post,        .... 

15J 

m 

10 

Drawing  papers  are  not  made  smaller  than  demy,  and  are  put  up 
into  reams  in  the  flat  state*  Writing  papers,  on  the  contrary,  are 
seldom  made  lar^r  than  imperial,  never  larger  than  atlas,  and  are 
generally  folded  in  half* 

Considerable  trouble  has  at  different  times  been  taken  in  attempt- 
ing to  discover  the  ori^n  of  the  names  which  the  several  kinds  of 
pi^r  now  bear,  but  without  success.    Another  object  of  unsatisfac- 

*  A  ream  of  paper  connsts  of  twenty  quh^s;  viz,  eighteen  quires  of  twen- 
ty-four unbroken  sheetsy  and  two  quires  of  twenty  sbeets  eacb»  defectiye 
ptperr-one  of  which  is  placed  at  the  top,  the  other  at  the  bottom  of  the 
ream,  to  preBenre  the  inside  paper  from  string  marks,  and  injuries  of  any  other 
kind.  If  the  two  outside  quires  are  replaced  by  two  perfect  quires,  the  ream 
is  stated  to  be  all  iruidea,  A  printer^a  ream  consists  of  twenty-one  and  a  half 
unbroken  quires  of  twenty-four  sheets  each,  and  is  called  %parfect  ream. 


Digitized  by 


Google 


Deaer^iion  ^  the  various  kinds  of  Paper.         135 

t0f7  reaeardsis  the  or^n  c»r  the  peenliar  water  marks  with  which 
each  of  the  XioA  papers  is  disthguished. 

The  dctifatioa  m  these  marks,  as  well  as  the  time  at  which  they 
wftre  fiiist  used,  is  mere  matter  of  conjecture;  but  I  am  iiieliued  to 
think,  that  on  their  first  adoption,  a  closer  relation  existed  between 
them  and  ffae  names  of  the  papers  distinguished  bj  them  than  at  pre- 
sent. Bj  a  knowledge  of  these  marks,  the  ori^nal  size  of  any  pa- 
per may  be  at  once  discorered,  however  much  it  may  have  been  cut, 
or  redaoed  in  size.  These  remarks  apply  to  the  Imd  papers  only; 
in  fODsepipera  the  water  marks  beins  always  omitted.  The  post 
pepen  are  seldom  retailed  in  the  folio,  t.  e.  the  original  size,  as 
quoted  in  the  foregoing  list,  being  cut  in  hal^  and  folded,  and 
ploughed  roand  the  edges,  forming  quarto  post,  the  common  letter 
piper  ef  the  shops;  this  cut  and  again  folded,  &c.  forms  octavo  post, 
or  note  paper,  &c. 

HaTiDc  said  thus  much  of  writing  paper,  I  next  proceed  to  the 
sec4Ad  wfiskm  of  mr  subject,— f>rtn<tng  papers.  At  the  hei^d  of 
this  extenste  and  highly  useful  class  stand  the  plate  papers.  These 
papers  are  of  the  same  size,  weight,  and  quality,  as  the  drawing  pa- 
pers already  described^— differing  from  them,  however,  in  being  of  a 
particalariy  soft  nature,— the  process  of  sizing,  which  gives  the  firm- 
ness 90  necessary  in  papers  intended  to  be  written  on,  being  wholly 
omitted  in  Ae  manufacture  of  plate  papers.  Plate  paper  is  not  made 
smaller  than  medium,— the  size  of  the  plates  for  a  demy  book. 
These  pspers  are,  as  their  name  implies,  used  for  copper-plate  print- 
ing; wften  the  plates  are  to  be  coloured,  drawing  paper  is  used,  then 
technically  called  hardplate^  in  contradistinction  to  the  former,  or 
MApIote. 

Tbe  foUowiiie  is  a  list  of  the  other  papers  in  this  class,  the  weights 
and  ffizes  of  wnidi  vary  greatly,  according  to  the  choice  of  the 
maker:— 


Ifame. 

Dimensiona, 

Weight. 

In.          In. 

lbs.    lbs. 

Um  News, 
SbaII  ditto,      - 

d£    by££ 
£8          £1 

Prom  3£  to  37 
£3      £5 

BoM           -        -        - 

£5          £0 

£6      £8 

Mtdiom,           .        .       - 

2Si         181 

£4      £6 

Bmy,           -        -        - 

2^    18 

15      £1 

SlMrt,(orMasic,)Dem7, 

£0,         14 

£5       £8 

Copj,       .... 

20i    •    I6i 

13       16 

Crown,         ... 

£0          15 

7      1£ 

Feohcap,          -        -        - 

161        131 

9      14 

Post,    ...        . 

i5|     m 

9      lOi 

The  diree  last  of  tiiese  are  generally  made  in  *the  double  size. 
Printing  pstiers  are  generally  of  a  yellow  wove  texture,  and  are  not 
90  well  sized  as  the  writing  papers;  but  the  siung  is  not  wholly 
Milted,  as,  witiiout  some  portion  of  it,  they  would  not  possess  suf- 
ficient slrength  for  ordinary  purposes. 
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I  have  now  arrived  at  the  third  division  of  mj  snbjecty  viz.  torep- 
pingt  or  packing  papers.  This  class  includes  an  almost  endless  va- 
rietj  of  sorts  and  sizes;  which,  for  the  sake  of  perspicuitj,  I  shall 
notice  under  the  following  heads;  viz.  cartridge  {mpers— blue  papers 
-^and  papers— and  brown  papers. 


I.  Cartridge  Papers. 

Name. 

might. 

In. 

In. 

lbs.    lbs. 

Square  Cartridge, 

S^  by  21J 

From  47  to  50 

Double  Crown  ditto> 

SO 

20 

SO       SB 

Elephant  ditto,      - 

28 

23 

48       52 

Common  si:^  ditto,   - 

26 

21 

40       50 

Royal  ditto, 

24 

19| 

29       32 

Demj  ditto,      -        .        • 

9.^ 

ir* 
isl 

26       28 

foolscap  ditto, 

x^ 

13       15 

II.  Blue  . 

Papers. 

Name. 

Wdgk. 

Id.          In. 

lbs.    lbs. 

Blue  Elephant, 

28    by  23 

SO 

Ditto  Double  Crown,     - 

30          20 

From  20  to  22 

Ditto  ditto  Foolscap, 

261         ]6 

20 

Ditto  ditto  Royal, 

25          20 

20  to  22 

Ditto  ditto  Demy,     - 

22^        18 

15      18 

III.  Hand  (or  white  brown)  papers. 


Nam,. 

DimauioM. 

fFeigU. 

In. 

In. 

lbs.   lbs. 

Elephant 

28 

by  23 

From  SO  to  36 

Thick  Royal  Hand 

24} 

'201 

36      40 

Thin  ditto  ditto 

24 

20 

16      20 

Cnrliog         -       -        -    • 

23^ 

19t 

10      12 

Lumber  hand    ... 

22f 

181 

IS      15 

Middle  ditto 

22 

ir 

12      14 

Small  ditto       .      > . 

20 

15 

6      10 

IV.  Brow 

n  papers. 

Ifamt. 

DimenmmB, 

J^dghL 

In.          In. 

lbs.  lbs. 

Imperial  Cap     ... 

29    by  22 

From  60  to  84 

Bag  ditto       -     '  - 

23i        19| 

36      48 

Kentish  ditto     - 

21           17i 

26      28 

Small  ditto    - 

20           15 

11       12 

Double  four  Pound    - 

32           20 

56      66 

Small  ditto  ditto    - 

28J       irj 

42      52 
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'  In  addition  to  the  abore,  there  are  a  Tariety  of  papers  for  parti- 
ealar  purposes,  which,  do  not  come  under  anj  of  the  divisions  hith- 
erto noticed.  I  therefore  proceed  briefl j  to  notice  the  principal  of 
them,  commencing  with  hlotting  paper^  which  is  well  known  to. 
eTer][  person.  It  is  made  of  &ree  different  sizes;  viz.  medium, 
post,  and  foolscap,  of  various  colours,  weights,  and  quantities. 
Blotting  paper,  especially  the  colourless  description,  is  much  used 
in  chemical  experiments,  for  the  purpose  of  filtration;  there  is,  how- 
ever, a  distinct  kind  of  paper  made  for  this  purpose,  and  known  by 
the  nitme  oiJiUering  paper;  it  is  generally  made  double  crown  size, 
of  a  thick  woolly  texture.  TUsue  paper  is  also  too  well  known  to 
need  description,  beyond  stating  that  it  is  made  the  size  of  crown, 
double  and  single,  and  demy.  A  particular  species  of  tissue  paper 
is  manufactured  and  sold  under  uie  name  ot  copying  pozi;  it  is 
wholly  destitute  of  size,  and  is  of  a  thin  absorbent  texture;  its  use 
is  for  copying  newly  written  letters.  For  this  purpose  it  is  slightly 
moistened,  and  laid  on  the  letter  written  with  copying  inky  and  is 
subjected  to  the  action  of  a  press,  kept  in  counting4iouses  for  that 
purpose;  on  removine  the  letter  from  the  machine,  an  accurate  fac- 
simile is  found  transferred  to  the  copying  paper,  which,  pasted  into 
a  book,  answers  all  the  purpose  of  the  more  tedious  and  laborious 
methods  of  transcribing  hitherto  practised.  IdUress  is  a  kind  of 
smooth  cartridge  paper,  made  of  two  sizes,  royal  and  foolscap,  and 
used  wholly  tor  the  manufacture  of  cards.  Amone  the  various 
kinds  of  paper  used  by  grocers,  in  addition  to  many  ofthose  already 
described,  there  is  a  thick  purple  paper,  which  forms  a  distinct  class, 
under  the  tile  of 

Sugar  blueSy  viz.— 


Mme. 

Dimensiaru, 

Weight. 

In.          In. 

lbs. 

Laree  Lump      -        -       . 
Small  ditto    - 

22i  by  32 
28|        2U 

108 

102 

Single  Loaf      .        -        . 

261         19 

90 

Powder  ditto 

26          18 

58 

Double  ditto      - 

22           151 

44 

There  are  a  species  of  thick  brown  papers,  made  for  particular 
purposes;  among  which  may  be  placed  a  lam  coarse  paper  for 
stronr  packing  purposes,  known  by  the  name  of  Manchester  papers; 
sheathing  paper  for  ship-bnilders,  and  tip  paper  for  hatters,  are  also 
of  a  similar  description. 

It  is  necessarjr  here  to  observe,  that  although  I  have  mad^  a  very 
marked  distinction,  in  the  mode  of  classification  which  I  have 
adopted,  between  the  two  classes  of  printing  and  wrappins  papers, 
yet  such,  in  reality,  does  not  exist;  us,  in  some  cases,  uie  finest 
printing  papers  are  applied  to  wrapping  purpMises,  and  many  of  that 
class  (as  regards  size,  &c.)  are  maae  of  an  inferior  quality,  for  the 
purpose  of  wrapping  papers,— such,  for  instance,  as  the  doable 
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crowns  and  dem  js  nsed  by  grocers,  hitters,  &c.  &c«  In  hand  pa- 
pers, again,  some  irregjalarity  occurs^^lephant,  which  standa  at 
the  he^E  of  that  class,  is  almost  exclusivel;^  nsed  for  the  manufac- 
•ture  of  paper  hangings,  and  is  made  of  various  qualities,  according 
to  the  description  of  work  for  which  it  is  intended.  The  elegant 
crimson  and  satin  hangings  require  a  paper  of  the  best  prfuUng 
qoalitjrj  which  will  not,  therefore,  with  propriety,  come  under  the 
denomination  of  hand  paper.  But  had  tjiese  and  similar  partieulars 
been  allowed  to  interfere  with  the  arrangement  I  have  adopted,  much 
confusion  and  unnecessarv  repetition  would  inevitabl^r  have  resulted. 
I  have,  therefore,  given  the  most  usual  weights  and  sizes,  which  re- 
main much  the  same,  in  whatever  class  the  quality  of  the  pi4»er 
may  chance  to  place  it. 

Coloured  papers  is  the  title  of  an  exceedingly  numerous  class, 
which  divide  themselves  into  two  kinds ;  viz.  those  which  are  made 
at  the  paper  mill,  either  by  colouring  the  pulp  while  in  the  vat,  or 
by  dying  the  paper  afterwards;  and  those  which  are  made  from 
white  papers,  by  persons  following  the  business  of  fancy  stationers 
and  coloured  paper  manufacturers.  Among  the  former  class  we 
may  reckon  the  coloured  drawing  papers,  for  mounting,  &c.  crayon 
papers,  for  draftsmen;  coloured  printing  demy,  royals,  &c.  for 
the  covers  of  books ;  and  the  beautinil  tinted  post  and  tissue  papers, 
in  such  high  repute  with  the  fair  sex.  The  second  class  comprises, 
in  addition  to  several  of  the  above,  coloured  double  crowns,  demys, 
&c.  for  posting-bills;  coloured  foolscaps,— marble,  cypress,  morocco, 
with  ^Id  and  silver  papers;  as  also  papers  in  imitation  of  the  vari- 
ous kinds  of  woods,  tortoise-shell,  &c.  &c.  to  which  I  may  add,  a 
paper  most  beautifully  executed  in  imitation  of  buhl  work.  Indeed, 
the  beauty  and  variety  of  the  papers  in  this  class  is  such,  that  to  be 
duly  appreciated,  they  must  be  seen.  Description,  were  I  to  at- 
tempt it,  would  be  injustice  to  them. 

Several  papers  are  frequently  made  in  the  double  size,— as  was 
noticed  when  speaking  of  printing  papers.  The  dimension  of  pa- 
pers, in  the  double,  may  be  obtainea  by  doubling  the  smallest  ad- 
measurement. Thus,  crown,  for  instance,  is  20  inches  bv  15  inches, 
and  double  crown  30  inches  by  20  inches,  and  so  with  all  others. 

Hoping  at  some  future  time  to  resume  the  subject,  with  an  account 
of  the  manufacture  of  paper,  and  some  of  the  manipulatimis  it  after- 
wards undergoes, 

I  remain,  sir,  yours,  &c. 

Wm«  BADnsxsT,  Jan. 


Jmpf^temeni  in  Watches^  being  an  Jlceaunt  of  a  new  MettiUie  AUoy 
for  the  Pivot  Holes  of  Watches.    By  Mr.  J.  Bennet. 

la  a  machine  so  minute  and  complicated,  and  requiring  such  ex- 
actoess  of  movement,  as  a  watch,  it  is  evident  that  whatever  tends 
to  increase  or  overcame  the  friction  of  the  diflferent  parts,  deserves 
careful  and  serious  attention.    At  no  part  of  a  watch  or  clock  is  the 
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H«BnittT  «C  fiietimi  of  greater  oonseqaence  than  at  the  pi?eti|  and 
tiie  hofes  w  which  they  work.     The  former  are  required  to  be 
naoothf  properly  profMU'tioDed,  and  also  to  be  hard,  to  admit  of  be- 
ing as  aleader  aa  possible;  and  the  latter  should  be  made  in  such  a 
WBMitertal,  as  will  generate  the  least  possible  friction,  be  hard  enough 
to  prereat  the  side  pressure  of  the  pivot  from  altering  the  shape  of 
the  hoiei^  and  be  acted  upon  as  little  as  possible  bj  the  acids,  Uiat 
the  oil  naj  be  preserved  in  a  pure  state. 

Whea  watches  were  first  invented,  the  holes  in  which  the  pivots 
woried  were  made  ef  brass,  and  the  plates  were  polished.  It  was 
ieaad  that  the  plates  tarnished,  from  the  action  of  the  air,  and  ren- 
dered the  general  appearance  of  the  watch  very  ansiehtly;  and  that 
the  siJ  in  uie  holes  bad  a  tendency  to  become  impure  from  the  action 
mf&ddM  OB  the  brass.  Gilding  the  plates  was  then  resorted  to,  but 
with  these  disadvantages;  it  softens  the  plates,  and,  consequently, 
the  holea;  and  the  nitric  acid,  mercury,  olc.  used  in  gilding,  has  a 
very  ln|anMia  elect  on  the  pivots  and  oil.  Both  of  these  methods 
Wara^  their  advantages,  and  disadvantages,  at  is  difficult  to  say 
which  is  the  better  of  the  two. 

Rihyt  er  garnet  holes,  were  then  substituted  for  brass  holes;  and, 
hj  many,  these  have  been  considered  the  ne  pirn  ultra  of  this  part 
ef  wstA-msfring'  -a  watch  being  considered  valuable  in  proportion 
to  t&e  aamber  of  holes  it  has  jewelled.  But  experience  proves,  that 
when  a  hardened  steel  pivot  works  in  a  ruby,  or  garnet  hole,  the 
friction  Bay,  ffiem  a  variety  of  circumstances,  be  materially  increas- 
ed, inalesd  of  diminisbed  by  the  hole.  If  it  were  possible,  in  entry 
MM,  to  have  the  two  surfaces  of  the  steel  pivot  and  ruby  hole  per- 
fectly smooth,  the  friction  Would  be  but  trifiiog;  but  it  is  often  very 
di&cttlt  to  ohtain  this,  even  in  the  best  jewelling.  If  there  should 
be  bat  the  smallest  imaginable  part  of  the  ruby  hole  unpolished,  the 
action  of  that  onpolish^  part  on  the  pivot  would  be  precisely  the 
mmt  MS  a  common  grindstone  on  m  chisel  or  knife;  consequentlyi 
there  would  be  two  rough  surfaces  rubbing  each  other,  and,  therebyi 
the  faktion  woold  be  very  much  increased;  and  ultimately  the  pivot^ 
being  the  softer  of  the  two,  would  be  destroyed.  The  Ptv^ts  which 
are  nearest  the  maintaining  power^  and  the  balante  staff,  especially 
if  the  hslance  be  heavy,  are  most  affected  by  bad  jewelling,  by  rea- 
son of  the  greater  side  pressure  they  sustain.  From  this  cause  pro« 
ceeds  thelmrsh  nibbing  sound  of  the  balance  staff  observable  in 
some  jewelled  watches.  Hence,  many  of  the  most  eminent  watch- 
makcis  jewel  only  in  the  staff  and  scape  wheel  holes.  Those  who 
have  been  accustomed  to  repair  watches  with  a  number  of  holes 
jewelkd^  will  have  had  abundant  evidence  of  the  truth  of  these  ob- 
aervalioos.  Mr.  Bennett  mentions  two  instances,  out  of  a  great 
Banher,  which  came  under  his  observation,  as,  m  tiiem,  the  objeo- 
tioa  of  bad  jewelling,  in  the  ordinary  sense,  could  not  be  reasonablr 
bro^t  He  repaired,  in  November,  1889,  a  cdebirated  watch 
gma  to  H.  Brongham,  Esq.  M.  P.  by  the  Working  watchmakers  of 
Idvanpoal,  which  is  jewelled  in  every  hole.  As  it  is  considered  to 
he  a  spsetmen  of  the  inest  work  the  art  of  Liverpool  could  produce, 
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it  is  fair  to  suppose  that  they  would  pay  particular  attention  to  the 
jewelling,  which  certainly  is  very  valuable,  both  as  regards  the  fine^ 
ness  of  the  stones,  and  the  beauty  of  the  workmanship.  He  found 
that  every  one  of  the  pivots  were  cut  and  threaded  by  the  jewelling, 
but  more  especially  those  nearest  the  maintaining  power;  and  the 
polished  surfaces  of  the  pivots  having  been  worn  off  by  the  rough- 
ness of  the  jewel  holes,  the  dirt,  &c.  which  the  oil  had  collected 
stained  the  pivots  as  black  as  ink.  Now,  a  watch  in  this  state,  is 
infinitely  worse  than  one  with  common  brass  holes,  as  the  only  re«- 
medy  is  to  have  new  pivots  and  holes,  the  expense  of  which  would 
be  almost  equal  to  that  of  a  new  movement;  not  to  mention  the 
gradual  increase  of  friction  and  consequent  continual  change  in  the 
rate  of  performance  of  the  watch.  The  other  instance,  was  a  very 
superior  carriage  watch,  by  Tregent,  made  for  the  late  Duke  of 
Kent,  and  now  in  the  possession  of  the  Duke  of  Sussex,  in  which 
the  staff  pivots  were  nearly  cut  through  by  the  jewel  holes,  it  hav- 
ing a  very  heavy  balance.  This  illustrates  a  foregoing  observation, 
that,  in  proportion  as  the  side  pressure  the  pivots  sustain  is  great- 
er, jewel  holes  tend,  above  any  other,  to  increase  the  friction.  A 
new  staff  was  put  to  this  watch,  and  the  same  process  went  on. 

Watches  have  been  made  with  steel  holes,  but  these  have  never 
answered  the  purpose,  for  several  reasons;  principally,  on  account 
of  the  constant  liability  to  attraction,  between  the  pivot  and  hole 
from  magnetic  influence,  the  friction  caused  by  two  metals  of  the 
same  kind  rubbing  each  other,  and  the-disposition  to  oxidize. 

Gold  has  also  in  some  cases  been  used,  but,  bj  reason  of  its  soft- 
ness, it  is  objectionable  both  on  account  of  the  side  pressure  of  the 
pivot,  and  the  difficulty  of  getting  a  perfectly  round  hole. 

What  appears  to  be  wanted  to  obviate  the  objections  to  which  the 
holes  above  mentioned  are  liable,  is,  to  obtain  a  meitd  that  shall  pre* 
serve  the  oil  in  a  pure  fluid  state,  be  subject  as  little  as  possible  to 
friction,  and  be  eofter  than  the  ^ivot,  for,  it  is  of  more  consequence 
to  preserve  uninjured  the  pivot  than  the  hole.  Mr.  Bennett  tried 
Tarious  metals  both  simple  and  compound,  to  procure  one  having 
these  advantages: — 

Platina  he  found  objectionable  on  three  grounds;  viz.-— difficulty 
of  working;»deterioratin^  effect  upon  the  oil ;— and  too  soft  to  bear 
the  side  pressure  of  the  pivots. 

An  alloy  consisting  of  3  dwt  of  pure  gold,  7  grains  of  silver,  and 
8  grains  of  steel,  proved  too  brittle,  and  to  possess  a  verjr  coarse 
grain.  Another  alloy,  prepared  nearly  similar  to  the  foregoing,  but 
having  the  addition  of  3  dwt.  18  grains  of  platina,  and  1  dwt.  of 
copper,  was  found  to  have  analogous  properties. 

A  compound  of  1  dwt.  pure  gold,  1  dwt  copper,  i  dwt.  silver, 
and  6  grains  zinc,  proved  very  malleable,  was  nearly  as  hard  as 
brass,  and  produced  much  less  friction. 

The  following  alloy,  however,  proved  eminently  successful;  viz.«- 
a  dwt  of  pure  sold,  1  dwt  20  grains  of  silver,  3  dwt  £0  grains  of 
copper,  and  1  dwt.  of  paliadinm.  The  palladium  readily  united 
with  the  other  metals,  and  the  alloy  fusea  at  a  temperature  rather 
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below  that  required  for  melting  gold  in  a  separate  state.    It  was 
▼err  neatly  as  hard  as  wroueht-iron,  and  not  so  brittle  bat  that  it 
oottld  be  drawn  into  wire.    Its  cdour  was  a  reddish  brown.     Its 
{^lo  on  breaking  as  fine  as  steel.     It  takes  a  very  beaatifal  polish; 
and  tbe  friction  with  steel  was  very  much  less  than  that  of  brass 
mnd  Btcel,  or  the  preriously  mentioned  alloy  with  steel.     It  works 
^well.    Nitric  acid  has  no  sensible  effect  upon  this  alloy.    Mr.  Ben- 
nett has  constructed  a  watch,  and  made  the  holes  of  this  metal,  and 
it  answers  fally  his  expectations,  as  regards  its  degree  of  hardness, 
its  soiering  the  oil  to  remain  in  a  pure  fluid  state,  and  its  little  sus- 
ceptiMfity  of  friction.    It  produces  much  less  friction  than  the  jewel 
hole,  especially  supposing  the  jewel  not  to  be  perfectly  well  polish- 
ed; besides  that,  it  will  not  xoear  the  pivot  nor  be  affected  by  the  acid 
particles  which  may  be  contained  in  the  oil.    And  with  regard  to 
expense,  it  baa  a  decided  advantage  over  the  jewel  hole,— -as  the  ex- 
pense of  jewelling  all  the  holes  of  a  watch  would  be  from  £6  to  d69, 
wlieTeas  the  same  number  of  holes  may  be  made  of  this  metal  for  as 
[kj  f^blMii^  ^Register  of  Arte. 


7%e  Ckemisiry  if  the  Arte^  being  a  practical  display  of  the  Arte  and 
Hiamfactwee  which  depend  on  Chemical  Prindplee,  on  the  basis 
sfGrag^s  Operative  Chemist.  By  Arthur  L.  Portsr,  late  Pro- 
fessor of  Chemistry  in  the  University  of  Vermont.  Carey  ^  Lea^ 
1830. 

[Concluded  from  page  68.] 
The  Liming. 

For  this  purpose  take  one  bushel  of  good  (quicklime,  and  reduce  it 
by  shaking  to  a  dry  powder;  introduce  it  into  a  vessel  capable  of 
containing  from  60*to  80  gallons,  (a  common  rum  puncheon  answers 
a  good  purpose,)  and  fill  it  with  water;  aeitate  the  mixture  by  stir- 
ring, till  it  acquire  the  consistence  of  milk ;  lay  into  the  bottom  of 
the  keir  a  stratum  of  cloth,  having  the  bands  of  the  folded  piece  pre- 
vkrasly  made  very  loose,  and  while  one  man  is  employed  m  stirring 
the  lime  mixture,  let  another  dash*a  bucket  or  two  of  it  over  the  cloth, 
which  being  previously  wet^ absorbs  the  liquid  very  readily;  let  an- 
other layer  be  pot  in  and  wet  down  with  the  lime  mixture,  and  so  on 
till  the  operation  is  completed.  As  tbe  mixture  gets  low,  and  of  a 
thicker  consistence  in  the  lime  cask,  more  water  must  be  added  till 
the  lime  is  all  used,  and  the  cloth  all  in  the  keir;  it  is  better,  indeed, 
to  add  a  fresh  bucket  of  water  to  the  mixture  for  every  bucket  that 
is  withdrawn,  till  towards  the  very  last  of  the  lot.  The  manipula- 
tions m  this  stage  of  the  business  will  be  very  easily  comprehended 
when  it  b  understood  that  the  object  ft  to  diffuse  a  bushel  of  lime  as 
eqaally  as  possible  through  a  quantity  of  water  sufficient  to  fill  the 
keir  to  the  grating,  upon  which  the  cloth  rests,  which  will  require 
from  900  to  400  ale  gallons,  and  to  spread  this  mixture  evenly  over 
the  c/otfr.    The  agitation  of  the  lime  liquor  must  not  bo  so  violent  as 
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to  keep  sttsptnded  any  lump*  of  line  that  may  renain  io  the  powder 
after  uakiDgi  which  must  be  rejected  at  the  last;  for  each  is  the  ac- 
tivity of  this  afsenty  that  it  is  sure  to  endanger  the  fabric  where  it  is 
allowed  to  remain  in  any  considerable  qaantity  in  contact  with  it 
during  the  boil.  The  doth  should  be  heaped  a  little  about  the  vomit- 
ing pipe,  so  that  the  liquor  as  it  falls  from  the  pipe  may  subside  more 
towards  the  side  of  the  keir  than  it  otherwise  would  do;  much,  how- 
evert  depends  upon  the  exact  form  of  the  pipe,  and  the  violence  of 
the  ebullition ;  it  should  be  the  bleacher's  aim  to  watch  the  boiling 
carefully,  and  adopt  such  little  expedients  from  time  to  time  as  may  en- 
sure a  regular  and  even  distribution  of  the  liquor  over  the  surface  of 
the  cloth,  and  percolation  through  it;  this  is  important  in  all  the 
boilings,  bat  narticularly  in  the  liming,  where,  owing  to  the  verj 
qparing  solubility  of  the  lime,  an  uneven  distribution  of  the  liquor 
may  not  only  fail  to  produce  the  necessary  effect  upon  some  unex- 
posed portions  of  the  goods,  but,  by  an  unequal  dej[>osition  of  the 
solid  particles  of  lime,  produce  such  an  accumulation  upon  other 
portions  as  to  injure  the  texture.  The  fire  may  be  kindled  under 
the  keir  as  soon  as  the  first  l^yer  of  cloth  is  introduced,  and  wetted 
with  the  lime  liquor.  The  boiiine  should  be  kept  up  briskly,  at  least 
eight  hours;  ten  hours  boiling  will  not  endanger  the  cloth;-r-it  is  a 
good  rule  to  boil  in  this  as  well  as  in  the  subsequent  buckings  in 
potash  nine  hours.* 
As  soon  as  the  boiling  b  completed,  the  goods  may  be  cooled 

*  The  whale  boiler,  or  keir,  so  called,  is  now  almost  universally  adopted  In 
bleacheries,  both  in  England  and  the  United  States.  The  bottom  is  composed 
of  iron  or  copper,  with  a  broad  horizontal  flanch  turned  up  at  the  outer  edges, 
to  which  a  wooden  curb  is  attached  by  bolts  and  nuts.  This  curb  is  usually 
made  widest  at  the  tops  the  dimensions  of  a  curb  for  boiling  30  cwt.  of  cloth, 
are  usually  7  feet  deep,  6  feet  diameter  at  bottom,  (that  is,  the  grate  upon  which 
the  cloth  rests,)  and  7  feet  at  the  top.  The  bottom  part  should  have  a  capacity 
of  300  to  400  gallons.  A  vertical  metallic  tube,  5  inches  diameter,  and  open 
at  both  ends,  is  firmly  attached  to  the  grate  by  a  side  flanch,  and  terminates  be- 
low the  grate  within  two  or  three  inches  of  the  bottom  of  the  keir,  and  above 
the  grate  within  six  or  eight  inches  of  the  top  of  the  curb.  This  tube  is  gene- 
rally made  too  small,  and  does  not  allow  the  liquor  to  pass  up  as  freely  as  it 
should  do.  But  the  particular  object  of  this  note  is  to  point  out  the  advantage 
of  reversing  the  form  of  the  curb,  and  placing  the  largest  diameter  at  bottom, 
and  the  snmllest  at  top.  The  object  of  this  change  in  the  form  is  to  obviate  a 
difficulty  which,  bleachers  often  experience  in  the  common  keir,  that  of  the 
goods  rising  in  the  curb,  and  pressing  up  the  cover,  to  the  great  loss  of  heat, 
and  sometimes  to  the  complete  defeat  of  the  boilingt  for  after  the  cloth  has 
once  risen  in  this  way,  it  is  very  difficult  to  get  it  back  again  till  the  keir  is 
cooled  down.  I  have  tried  the  change  proposed  with  great  advantage,  and 
indeed  with  complete  success,  in  obviating  the  difficulty  mentioned. 

With  regard  to  the  question,  whether  the  employment  of  steam,  or  the  direct 
application  of  fire  to  the  keir  be  most  advantageous,  I  do  not  consider  it  an 
important  one,  but  prefer  the  latter;  first,  because  a  little  higher  temperature 
may  in  this  way  be  obtained  than  can  be  conveniently  obtained  by  steam;  and, 
secondly,  because  the  apparatus  may  be  constructed  at  a  less  cost  in  the  first 
instance,  and  maintained  at  less  expense  for  repsdrs.  I  need  scarcely  add,  that 
where  steam  is  employed  for  this  purpose,  that  the  keirs  may  be  constructed 
wholly  of  woodi 
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dMTB  by  ibe  •dmium  of  cold  water,  and  removed  from  the  keir. 

Wliett  takoi  fpoHi  tke  keir  the  pieces  are  to  be  loosed  from  the  band; 

tA^gtdi  «^  (that  is,  polled  o?er  from,  end  to  end  by  one^eWaffe  to 

ahake  oat  the  folds  and  mnips,)  and  carried  to  the  dash  wneeL 

Owing  to  the  insolubility  of  the  lime,  the  washing  oat  of  this  boiling 

reqalres  greater  attention  than  from  anj  other.    Some  bleachers 

edge  np  and  wash  a  second  time  before  the  potash  boil;  but  this  is 

anneoMBSiy.     If  the  dash  wheel  be  well  supplied  Mrith  water,  ten 

■umtcs  washing  is  generally  sufficient  for  any  purpose;  the  best 

elites  we,  kowcTcr,  by  which  to  judge  of  the  amount  of  washing  re-* 

Qwued  oat  of  either  the  lime  or  the  potash  boiling,  is  the  coloor  of 

ne  water  which  runs  from  the  dash  wheel;  when  this  ceases  to  be 

oHiMy,  or  discokmred,  wo  roar  safely  infer  that  the  washing  has 

been  safficicnt.    From  the  dash  wheel  the  (Hoces  are  thrown  agi^n 

into  handles,  preparatory  to  the 

Ixnt  Potash  Boiling. 

Uisadbe  in  an  iron  kettle,  by  heat,  100  lbs.  of  the  best  American 
potMk,  in  25  nlloaa  of  water;  add  to  this  solution  while  hot,  25  Ibs.^ 
of  freak  slaked  lime,  and  stir  the  mixture  half  an  hour;  allow  it  to 
•land  till  the  sedment  subsides,  and  then  lade  off  the  clear  liquor 
into  another  detn  iron  vesseh  This  is  a  standard  potash  ley,  each 
gaiiao  of  which  contains  fonr  pounds  of  potash,  and  should  hare  a 
specific  graTily  df  58°  Tweedale's  hydrometer.  Pot  16|  gallons  of 
this  sohitian  into  the  boilinc  keir,  and  add  water  till  it  stand  6  to  8 
iacfaca  above  the  grate;  kindle  a  fire  under  the  keir  and  lay  in  the 
cloth  with  the  bands  of  the  bundles  quite  loose;  proceed  in  the  boil- 
ing in  all  respects  as  in  the  boiling  in  lime,  and  keep  up  a  brisk 
mllition  8  or  9  hours.  It  is  usual  to  put  the  goods  into  the  keir  in 
the  aiming,  and,  after  boiling,  to  allow  them  to  remain  in  it  over 
ai^t,  and  cool  gndnaily.  This  will  answer  very  well  in  the  potash 
bodily;  hat  afbr  the  boiling  in  lime,  I  should  hesitate  to  allow  the 
cloth  to  lie  in  the  keir  over  night  without  being  previously  cooled 
down  by  the  admission  of  water.  In  cases  of  great  urgency,  it  is 
practicable  to  back  twice  in  twenty-four  hours. 

From  (he  boiting  keir  the  cloth  is  sgain  returned  to  the  wash  wheel. 
It  is  not  necessary  to  ed^e  up  the  pieces  in  this  washing.  The  li- 
quor remaining  in  the  keir  after  boiling  is  very  dark  coloured,  and 
surcharged  wiSi  the  colouring  matter  of  the  cloth;  it  has  lost  in  a 
groat  measure  its  causticity;  if  muriatic  acid  be  added  to  a  portion 
of  this  liquor,  the  colouring  matter  is  precipitated  of  a  dark  greenish 
hue.  By  evaporating  this  residuum  liquor  till  it  acquire  the  con- 
sistence of  thick  treacle,  and  then  exposing  it  to  the  heat  of  a  rever- 
beratecy  fomnce;  the  vegetable  matter  may  be  burned  out  and  dis- 
sipated, and  the  alkali  recovered  in  the  form  of  pearl  ash,  or  the  sub* 
carbooate  of  potash.  This  was  formerly  practised  in  Enjgland,  but 
Jias,  1  believe,  now  fallen  into  disuse.  The  expediency  of  it  depends 
wholly  on  the  relative  value  of  the  alkali  on  the  one  hand,  and  of 
laboer  aod  fael  on  the  other.  Where  fuel  and  labour  are  compara- 
tively cheap,  and  the  alkali  high  priced,  as  in  Lancashire  in  Eng- 
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land)  this  maj,  in  some  instancea,  be  an  economical  practice;  but 
where  the  reverse  of  this  is  traci  as  in  the  United  States,  the*  pro- 
duct wou)^  scarcely  reward  the  attempt  After  washing,  the  cloth 
is  allowed  to  drain,  and  is  then  prepared  for  the  solution  of  chloride 
of  lime. 

Blanching  Liquor, 

The  solution  of  the  chloride  of  lime  is  known  to  English  workmen, 
and,  I  believe,  verj  generallj  to  our  own,  bj  the  vulgar  appellation 
of  cAemtc,  a  term  scarcely  to  be  tolerated  in  a  work  having  the  least 
pretensions  to  scientific  propriety.  As  a  popular  name,  however, 
seems  almost  indispensable  m  a  treatise  designed  for  practical  men, 
I  shall  designate  it  by  the  more  appropriate  appellation  of  blanching 
liquor.  It  is  prepared  by  adding  50  lbs.  of  the  best  chloride  of  lime, 
or  bleaching  powder,  to  50^11ons  of  water,  stirring  the  liquor  oc- 
casionally tor  ten  or  twelve  hours,  and  then  leaving  it  to  settle;  it 
is  most  convenient  to  commence  this  process  in  the  early  part  of  the 
day,  and  allow  the  liquor  to  stand  over  night;  by  this  means  a  firmer 
sediment  is  obtained,  and  the  clear  liquor  is  more  perfectly  separat- 
ed from  it.  Add  this  clear  solution  to  a  sufficient  quantity  of  water 
for  covering  the  lot  of  cloth,  ^2000  lbs.  as  before  mentioned.)  The 
goods  are  to  be  immersed  ip  tnis  liquor,  and  particular  care  must  be 
used  that  the  bands  be  quite  loose,  and  that  the  quantity  of  liquor 
be  sufficient  to  cover  the  pieces  without  compressing  them  too  hard. 
This  solution  is  not  so  penetrating  as  the  acid  liquor,  and  the  cis- 
terns should  have  a  capacity  compared  with  the  cisterns  for  the  sours, 
as  4  to  3,  in  order  that  the  cloth  may  be  more  fully  exposed  to  thp 
action  of  the  liquid.  Two  thousand  pounds  of  cloth  will  require  for 
the  solution  of  chloride  of  lime  a  capacity  of  about  360  cubic  feet, 
and  for  the  sours  270.  The  cloth  should  remain  in  the  blanching 
liquor  about  10  hours.  It  is  then  thrown  upon  a  grated  wooden 
flooring  which  extends  about  one-half  the  cist^n,  and  after  draining 
an  hour  or  two,  is  ready  for 

7%c  JFirs/,  or  Broum  Sours.      ^ 

Fill  the  cisterns  for  the  reception  of  the  goods  to  within  three- 
fourths  of  their  depths  of  the  top  with  water,  and  add  to  it  40  lbs. 
of  concentrated  oil  of  vitriol,  and  stir  the  mixture  well  till  the  acid 
and  water  be  thoroughly  incorporated.  The  liquid  will  then  have 
a  specific  gravity  of  1^°  or  2®  on  Tweedale's  hydrometer,  and  a  de- 
^ee  of  acidity  to  the  taste,  about  equal  to  that  of  lime  or  lemon 
juice.  As  the  sourjng  liquor  is  not  often  entirely  changed,  no  very 
exact  rule  can  be  given  for  replenishing  the  cisterns  with  acid;  as  a 
general  rule,  however,  40  lbs.  of  concentrated  vitriol  per  ton  of  cloth 
for  each  souring  will  be  found  sufficient.  The  specific  gravity  may 
be  some  guide,  but  this  is  liable  to  be  influenced  by  other  matters 
derived  from  the  cloth.  On  the  whole,  the  taste  is  the  surest  guide 
for  the  practical  bleacher.  Goods  are  rarely  injured  by  too  strong 
sours,  it  proper  precaution  be  taken  to  prevent  any  parts  of  them 
from  drying  witn  the  acid  in  them;  if  this  precaution  be  neglected. 
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the  destnic^on  of  the  fahric  is  certain; — the  reason  is  obvious,— if 
the  cloth  dry  with  the  soaring  liquor  in  it,  the  watery  parts  alone 
erapormtc,  and  from  being  impregnated  with  a  very  diluted,  it  be- 
comes intimatelj  anited  with  a  highly  concentrated  acid;  on  this 
acGOQnt  it  is  alirajs  better  where  the  goods  cannot  be  washed  out  of 
the  soars,  after  the  nsoal  time,  to  allow  them  to  remain  in  the  liqjuor, 
in  prefereoce  to  leaving  them  long  exposed  to  the  air;  or,  if  it  be 
necessaiy  to  withdraw  them  from  the  liquor  to  make  room  for  an* 
other  1st,  thej  should  be  kept  wet  and  excluded  as  much  as  possible 
froB  the  atmosphere.     Damage  from  this  source  is  always  to  be 
suspeeled  where  dertain  circumscribed  spots  of  bleached  cloths  are 
ohserred  to  be  tender,  while  the  general  texture  of  the  fabric  is 
soend.     Ten  or  twelve  hours  immersion  in  the  sours  is  sufficient, 
but  an  hour  or  two,  more  or  less,  is  not  material.    After  draining, 
retam  tbe  goods  to  the  dash  wheel. 

Second  Potoih  Boiling. 

TVie  nethod  of  proceeding  in  this  is  precisely  the  same  as  in  the 
first  boiling  in  potash,  except  that  only  one-half  the  quantity  of  pot- 
ash is  used.  'The  boiling,  washing,  blanching,  and  souring  opera- 
tions, ace  repeated  in  the  same  order  and  manner  as  already  de- 
scribed. As  the  goods  are,  however,  become  more  free  from  colour- 
ing natter,  it  is  important  that  the  second  souring  and  blanching 
operations  should  be  performed  in  separate  cisterns;  these  cisterns 
are  generally  called  by  the  workmen  the  white  chemic  and  white 
fours,  in  contradistinction  from  the  first  liquors  denominated  the 
brown  chemic  and  sours.  The  liquor  of  the  brown  sours  should  be 
changed  after  every  20  or  30  operations;  but  those  of  the  other  cis- 
terns not  oftener  than  once  a  year,  if  proper  precautions  be  taken 
to  preserve  them  from  accidental  impurities.  Great  care  should  be 
used  that  the  cloth  be  thoroughly  washed  out  of  the  last  sours;  for, 
if  aov  add  remain  in  the  cloth  when  dry,  it  certainly  will  be  injured. 
In  all  the  other  washing  it  is  usual  to  wash  two  pieces  in  each  com- 
partment of  the  daah  wheel;  but,  in  order  to  ensure  a  perfect  wash- 
ing out  of  the  last  sours,  it  is  better  to  put  oply  one  piece  in  a  com- 
pvtraent 

After  the  last  washing  the  goods  are  passed  through  a  trough  of 
clear  water,  sqneeKed,  and  dried. 

The  order  of  die  processes,  then,  as  described  in  the  foregoing 
remarks,  are  sammanly  these: — 

K  Steep. 

a.  Wash. 

S.  Boil  in  one  bushel  of  lime. 

4.  Wadi  and  edge  up. 

5.  Boil  in  67  lbs.  of  potash. 

6.  Wash. 

7.  Immetse  in  a  solution  of  50  lbs.  of  chloride  of  lime. 

8.  Immerse  in  sours  containing  40  lbs.  of  oil  of  vitriol. 

9.  Wash.' 

10.  Boil  in  SS  lbs.  potash. 
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lU  Wash. 

12.  Immerse  in  the  solation  of  chloride  of  lime.] 

]  3.  Sour  as  before. 

14.  Wash. 

15.  Rinse  and  squeeze. 

The  whole  amount  of  materials  used  is  one  bushel  of  liine^  100 
lbs.  of  potash,  50  lbs.  of  chloride  of  lime^  and  40  lbs.  of  oil  of  vitriol 
for  £000  lbs.  of  cloth. 


Improved  gearing  Chain. 


An  ingenious  and  useful  construction  of  gearing  chain  for  con- 
necting cog  wheels,  has  lately  been  invented  oj  Mr.  Oldham,  engi- 
neer, of  the  Bank  of  Ireland,  which  we  think  highly  deserving  of  the 
attention  of  machinists,  as  it  is  so  extensively  applicable  io  various 
kinds  of  machinery,  such  as  carding  eneines^  and  indeed  in  almost 
every  situation  where  a  series  of  toothed  wheels  are  required  to  be 
driven  by  one  mover*  It  consists  of  a  peculiarly  constructed  chaio, 
with  curved  links,  which  when  passed  round  a  drum  will  serve  as 
teeth,  and  act  as  a  cog  wheel  to  turn  pinions,  &c.  and  when  stretched 
out  straight,  or  placed  on  a  flat  surface^  will  form  an  endless  rack. 
It  may  also  be  passed  over  and  under  a  series  of  rollers,  pinions, 
&c.  forming  a  carrjring  chain  instead  of  the  commonly  constructed 
chains,  in  which  spiked  wheels  are  employed  to  take  into  the  links. 

In  carding  engines,  and  various  other  kinds  of  machinery,  this 
improved  chain  will  work  with  much  better  eflfect  in  connexioo 
with  pinions,  or  wheels  with  common  teeth,  into  which  it  is  suited 
to  gear,  than  the  old  chains,  and  without  the  possibility  of  slipping 
off,  or  riding  over  the  points  of  spiked  wheels;  having  a  broader  sur- 
face of  contact:  and  it  is  not  at  all  liable  to  get  out  of  order,  being 
much  stronger  than  the  old  linked  chain  used  with  spur  pinions. 


Fig,S. 


Fig.  1,  is  a  side  view  of  a  portion  of  the  improved  chain.     Fig.  2, 
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is  a  plain  Tiew  of  the  same;  it  is  formed  bj  crescent  shaped  plates 
oonadtatiD^  links,  which  are  connected  together:  one  and  two  plafes 
altematel J,  or  two  and  three^  or  more  placed  side  by  side;  the  alter- 
nate links  fitting  in  bet^fi(Ma  each  other  at  the  joints,  where  thej  are 
connected  bj  pins,  or  boits  passed  through  their  ejes  in  lateral 
dlrec^ona 

It  will  be  seen  that  these  curved  links  present  on  one  surface  of 
the  cbuD  semicircular  hollows  like  a  rack,  for  the  teeth  of  the  pin- 
ions to  take  into,  and  ,that  the  ends  of  the  links,  where  the  bolts  or 
riTetsare  passed  through  are  also  formed  semicircular,  and  the  same 
size  as  the  spaces  or  hollows  of  the  links.  These  ends  constitute 
teeth  00  the  chain,  and  take  into  the  spaces  between  the  teeth  of  the 
ptnions  or  wheels,  and  consequetttly  drive  them;  or  the  chain  itself 
mar  be  driven  by  such  pinions  or  wheels  in  the  same  wa^jr  as  a  rack. 
It  IS  obvioos  that  such  a  chain  mayibe  passed  in  various  direc- 
tions over  wheels,  on  its  face,  and  over  drums  at  its  back,  and  may 
be  used  with  certainty  of  effect:  as  whatever  motion  is  given  to  the 
cham,  wiU  be  communicated  to  all  that  is  in  gear  with  it. 

Fig.  S,  shows  such  a  chain,  supposed  to  be  endless,  carried  over 
part  of  the  periphery  of  a  carding  cylinder,  and  constituting  a  cir- 
cular rack  or  tooth  rim,  which  drives  all  the  pinions  connected  to  it; 
the  back  oi  the  chain  is  conducted  over  a  roller,  and  brought  into 
gear  with  other  pinions  or  wheels;  but  as  numerous  illustrations 
mi|;|it  be  produced  of  its  applicability,  it  is  unnecessary  to  say  more, 
as  its  adaptation  to  a  very  wide  range  of  machinery  will  at  once  be 
percetved  by  every  practical  mechanic. 


Imfrovtd  mode  of  coupling  Machine  Bands  or  Straps. 

Ha«  E.  Budding,  of  Stroud,  Gloucester,  the  recent  Patentee  of  an 
lOgeDiovs  machine  for  mowing  lawns,  has  lately  invented  a  new 
mode  of  uniting  the  ends  of  leather  straps  or  bands,  employed  in 
dnviag  machinery,  which,  from  its  simplicity  and  perfect  security, 
will  beyond  all  doubt,  be  adopted  in  everj  mill  and  manufactory 
where  feather  strapping  is  made  use  of,  instead  of  lacing,  thongs, 
rivets,  or  buckles. 

Iq  some  nkills  where  very  long  bands  or  straps  are  used,  it  is  cus- 
tomary to  secure  the  several  pieces  together  by  rivets,  to  form  the 
whole  length  of  strap ;  and  to  attach  the  two  extreme  ends  by  lac- 
ingay  so  as  to  allow  of  adjustment.  This  mode  of  fastening  is  ob- 
jectioaable,  as  the  hammering  of  the  rivet,  unless  very  carefully 
done,  is  liable  to  bruise  and  injure  the  leather,  and  frequently  causes 
it  to  break  at  such  parts  when  ip  use;  beside  to  make  a  secure 
joint,  many  rivets  must  be  used,  which  is  both  expensive  and  trou- 
blesooe. 

Fastening  straps  with  lacings  or  thongs  is  also  objectionable,  as 
they  reqaire  many  holes  to  be  pierced  through  the  straps,  which 
weakens  them,  and  when  they  require  adjusting,  a  considerable  time 
is  lost  in  unlacing  and  lacing  them  again,  to  take  up  a  hole;  during 
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which  time  the  machinery  mast  staad  still:  and  the  lacings  in 
pasgiog  over  the  drams,  are  often  cut,  and  very  aoon  wear  through, 
thus  prodacing  delay  and  expense,  and  injury  to  the  machinery. 
These  disadvantages  are  so  well  known  to  all  practical  men,  who 
have  the  superintendence  of  machinery,  that  we  feel  convinced  any 
attempt  to  obviate  them  will  be  acceptable  to  our  readers. 

Mr.  Buddins's  plan  consists  in  employing  studs,  or  metallic  but- 
tons, the  shanks  or  stems  of  which  are  hollow  sockets,  having  a 
female  screw  cut  in  them.  The  stem  or  shank  is  as  lon^  as  the 
thickness  of  the  two  pieces  of  strap  when  combined,  and  is  made 
truly  cylindrical,  fitting  the  holes  punched  in  the  straps  at  the  pro- 
per places  of  union*  When  the  holes  in  the  ends  of  the  strap  are 
brought  togetlier,  the  socket  or  shank  of  the  stud  is  introanced 
through  them,  with  the  button  or  disk  on  the  underside,  and  a  screw 
with  a  lai^  flat  head  is  screored  tightly  into  the  socket  of  the  button, 
which  compresses  the  leather  between  the  button,  and  the  screw 
head,  as  it  becomes  tio;htened  up,  and  keeps  the  two  pieces  in  close 
contact,  producing  a  tight  and  secure  joint;  the  strap  being  as  plia- 
ble at  the  Junction  as  at  any  other  part. 

Fig.  1,i8aviewof  the  two         j^^  ^*^L  (ZjO 

pieces  of  strap  fastened  to-  <  >^    -^ 5        ^£  'fJC^^s-^' 

gether,  as  seen  on  the  upper-  \r^  .1  ^^ 
side;  Fig.  2,  is  an  edge  view/  \^  q%  \  tP 
of  the  same,-  Fig.  3,  is  a  re-^ -^^*" *    ^J^'A. 


presentation  of  the  button  or     -^    ■  ^ 

disk  with  its  socket,  rim,  and      ^  Xv-'a. 

the  top  screw,  separated  from  each  other;  Fig.  4,  a  representation  of 

them  when  put  together. 

When  two  pieces  of  strap  are  to  be  united,  it  is  only  necessary 
to  punch  the  holes  of  the  proper  size,  to  suit  the  stem  of  the  button 
intended  to  be  used,  and  on  Dringing  them  together,  the  socket  is  to 
be  introduced  through  them,  and  then  the  large  headed  screw  intro- 
duced into  the  socket  and  screwed  tight  up. 

It  is  obvious  that  this  operation  will  take  but  little  time,  and  a 
strap  can  be  unfastened  and  a  hole  let  out,  or  taken  up  and  fastened 
again  in  a  few  seconds. 

Straps  of  considerable  strength  and  thickness,  will  rec^uire  differ- 
ent sized  buttons  and  stems,  according  to  the  rate  at  which  they  are 
intended  to  work.  They  are  generally  used  three  together  for  se- 
curing one  junction  of  the  straps,  for  all  ordinary  purposes  of  ma- 
chinery; but  for  a  steam  engine  strap  perhaps  five  may  be  required: 
more  than  five  is  seldom  necessary,  unless  to  an  engine  of  very 
great  power. 

The  operation  of  attaching  the  straps  by  these  studs  is  greatly 
facilitated  by  the  use  of  a  punch  of  a  rather  novel  construction, 
likewise  invented  by  Mr.  Budding,  the  form  of  which  is  shown  in 
Fig.  5.  It  consists  of  a  clamp  a,  through  which  is  passed  the  thumb 
screw  6,  on  the  lower  end  of  wnich  is  the  punch  c.  \Vhen  the  straps 
are  adjusted,  they  are  held  between  the  clamp  as  at  c/,  and  the 
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tfanmb  icfcws  turned  round,  when  the  punch  will  cut.a  perfectly 

clean  hole  thrragh  both  straps  at  once. 

Oa  the  bend  m  the  clamp  is  the  concave  piece  of  steel  e,  which  is 

&\e  cut  on  its  serfacei  when  the  socket  of  the  button  has  been  intro- 
duced Into  the  hole,  this  concave  piece  is  placed  against  the  button, 
at  the  underside  of  the  strap,  and  held  in  contact  with  it,  while  the 
screw  is  driven  up  tight,  the  rough  file  cut  surface  preventing  the 
bvttaa  from  slipping  round.  Different  sized  punches  may  be  fitted 
to  the  thambacrew  or  clamp,  to  suit  the  sockets  of  the  different 
sixcd  battone,  aome  of  which  are  made  small  enough  to  connect  the 
lealber  straps  of  carriage  harness,  and  it  would  be  verj  advantageous 
if  8la|e  eeachmen  and  guards  were  to  carrj  a  few  of  these  buttons 
m  tlMir  waistcoat  pockets,  in  case  of  accident, 

Tlicse  stads  are  sold  from  Ss.  to  48.  6(2.  per  dozen,  according  to 
the  size. 


Krst  Steam  Communieatian  ufiih  India, 

[From  the  United  Service  Jeunud.J 

It  has  for  some  time  been  a  favourite  object  of  sir  John  Malcolm, 
Mvemor  of  Bombay,  to  establish  a  steam  conveyance  for  despatches 
betweea  that  place  and  England,  via  the  Red  Sea,  Suez,  and  Alex- 
andria*    A  vessel  called  the  Bugh  Lindioyy  of  400  tons  burthen, 
with  two  eng^les  of  eighty  horse  power  each,  was  accordingly  built 
for  this  ^rpose,  at  an  expense  of  at  least  40,000/.    Though  con- 
stmcted  opon  such  a  costly  scale,  yet  the  unaccountable  blunder 
was  committed,  of  her  not  having  capacity  to  carry  more  than  six 
«iajs'  caai^  when  it  is  impossible  she  could  reach  the  Arabian  coast 
fron  India  in  less  than  eight  or  ten  days.    If  every  thing,  however, 
had  been  properly  managed,  the  mails  might  have  reached  Alexan- 
dria in  twenty-three  days;  from  thence  to  Malta  would  have  occu- 
pied foordays  more;  thence  to  Marseilles  four  days;  thence  to  Eng- 
laod  Hve  days:  total  from  Bombay  to  London,  under  favourable  cir- 
caaistances,  only  thirty-six  dajs!    As  it  was,  the  Hugh  Lindsay^ 
comamided  by  Captain  Wilson,  sailed  from  Bombaj[,  and  reached 
Suez  in  thirty-three  days,  having  lost  twelve  days  in  the  ports  of 
Aden,  Mocha,  Jodda,  and  Cosseir,  being  detained  in  getting  sup- 
plies of  coal  on  board  at  those  places.    1  he  letters  sent  by  this  ves- 
sel, after  all,  reached  England  in  less  time  than  any  were  ever  re- 
cdved  before  from  India.    Col.  Campbell  was  the  only  passenger 
by  her,  probably  from  want  of  room,  as  the  cabin  and  every  other 
place  was  occupied  by  the  coal.     She  was  so  deep  in  the  water  on 
leaving  Bombay,  that  she  was  a  Jleur  d?tau^  and  her  wheels  could 
hardly  revolve.     The  distances  between  the  several  places  on  her 
route  ire  as  follow:-— 
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From  Bombaj  to  Aden, 

1710  miles. 

Aden  to  Mocha, 

-      146 

Mocha  to  Judda,     - 

556- 

Judda  to  Cosseir, 

-      430 

Cosseir  to  Suez,     - 

£61 

3103 
which,  at  twenty  days'  navieation,  would  give  155  miles  a  day,  or 
six  miles  and  a  fraction  per  hour.  The  despatches  by. steam,  there- 
fore, ought  to  go  from  Bombay  to  Cosseir  in  fifteen  days;  from 
thence  to  Alexandria  by  a  dromedary  direct^  without  stopping  at 
Grand  Cairo,  seven  days;  Alexandria  to  Malta  four  days,  and  so 
on  as  before  mentioned,  making  in  all  from  Bombay  to  England 
thirty-six  days;  or  allowing  for  casualties,  the  mails  might  fairly  be 
considered  due  in  forty  days. 

We  have  been  favoured  with  an  inspection  of  the  following  letter 
from  an  oSicer  belonging  to  the  Hugh  Lindsay^  detailing  the  opera- 
tions of  that  vessel  in  this  first  attempt  to  establish  a  steam  conyey- 
ance  upon  that  sea,  where  the  Lord  opened  a  path  for  the  Israelites 
of  old,  and  where  the  proud  Pharaoh  and  all  his  host  so  miserably 
perished.  Surely,  no  subject  can  be  more  generally  interesting, 
not  only  to  the  people  of  Great  Britain,  but  to  every  nation  of  Eu- 
rope:— 

<<Sir, — I  have  much  pleasure  in  acquainting  you  with 'the  arrival 
of  the  Hugh  Lindsw  at  Suez,  this  day,  from  Bombay,  which  place 
she  left  on  the  20th  of  March.  The  passage  has  occupied  more 
time  than  was  expected,  owing  to  the  delay  occasioned  by  receiviug 
coal  at  Aden  and  Judda.  At  the  former  place  we  were  detained  six 
days,  and  at  Judda  Jive.  We  also  touched  at  Mocha,  which  de- 
tained us  a  day.  The  present  trip  being  an  experiment,  I  was  in- 
structed, if  time  permitted,  to  visit  you  at  Alexandria,  for  the  pur- 
pose of  communicating  with  you  on  the  subject  of  steam  navi^tion 
in  the  Red  Sea;  but  the  season  being  now  so  far  advanced,  it  is  ne- 
cessary we  should  use  the  utmost  despatch  to  ensure  our  return  to 
Bombay,  previous  to  the  setting  in  ot  the  southwest  monsoon,  for 
which  reason  we  shall  leave  Suez  as  soon  as  we  have  received  what 
coal  there  is.  We  touch  at  Cosseir  to  take  what  fuel  is  there  also, 
and  we  are  apprehensive  we  shall  find  scarcely  enough  on  the  Red 
Sea  to  take  us  to  Bombay. 

c^The  Hugh  Lindsay  is  411  tons  burthen,  and  has  two  80  horse 
engines.  By  the  builder's  plan,  she  appears  to  have  been  intended 
to  carry  about  six  days'  coal;  but,  in  order  to  make  the  passage  from 
Bombay  to  Aden,  she  was  laden  as  deep  as  could  be,  and  left  with 
her  transom  in  the  water.*  Notwithstanding,  on  our  arrival  at  Aden, 
after  a  passage  of  eleven  days,  we  had  only  about  six  hours'  coal 
remaining;  which  circumstance  alone  shows  her  unfit  for  the  per- 
formance of  the  passajge.  Her  being  so  deep,  too,  materially  affected 
her  speed.  I  met  with  greater  detention  in  getting  off  coal  at  Aden 
and  Judda  than  I  had  anticipated.     Arrangements  might  be  made 
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to  cipedite  tke  shipment  of  coal  at  those  places,  but  I  am  now  of 
oniiioii  tiie  fewer  depots  the  better,  and  that  if  steamers  were  built 
of  a  dtas  that  would  be  propelled  bj  engines  whose  consumption 
would  not  exceed  nine  tons  of  coal  in  the  twentj-four  hours,  and 
which  should  carry  conveniently  fifteen  days'  coal  at  that  rate  of 
consnmntioD,  then  the  navigation  of  the  Red  Sea  would  be  best  car- 
ried on  m  two  stages,  one  from  Bombay  to  Aden,  and  from  thence 
to  Cosieir  or  Suez  direct  I  think,  too,  there  is  no  necessity  for 
proceeding  up  so  far  as  Suez,  as  every  object  might  be  equally  well 
attaioed  by  going  to  Cosseir  only.  As  far  as  the  passengers  are  con- 
cemody  the  majority  I  should  suppose  would  prefer  being  landed  at 
that  place,  for  the  purpose  of  viewing  the  antiquities  on  the  route  from 
thence  to  Alexandria,  and  the  arrival  of  despatches  would  be  very 
littie  delayed,  when  we  take  into  account  the  time  occupied  by  a 
steamer,  on  ^ing  from  the  parallel  of  Cosseir  to  Suez,  which,  when  ^ 
northwest  wmda  prevail,  could  not  be  done  in  less  than  two  days 
andahaif. 

<^l  endoie  a  copy  of  the  log  of  the  Hugh  Lindsay^  from  Bombay 
to  Suez,  conceiviug  it  might  possess  some  interest,  as  the  journal  of 
the  fiist  steam  vessel  which  has  ever  navigated  the  Red  Sea. 

<*  I  am,  sir,  &c. 

<<  An.  Qm^HOiy^s  jStrmed  Steamer^  Hugh  Lindsay^  Suezj 


On  iht  Rtmiance  of  Lead  to  Pressure^  and  on  the  Influence  of  a 
suudl  Quantity  of  Oxide  upon  its  Hardness. 

The  recent  experiments  of  Mr.  Bevan  on  the  compression  of 
lead,*  aod  lits  proposal  of  applying  balls  of  that  metal  to  estimate 
the  force  o(  presses,  screws,  &c.  must  be  well  known  to  English 
readen.  A  similar  investigation  has  been  entered  into  by  M.  Gori- 
oils,  which,  however,  is  much  more  refined  as  regards  those  circum- 
stances that  enable  the  lead  to  resist  the  force  applied. 

The  points  at  first  under  investigation  by  the  latter  philosopher 
were  temperature,  tiqie,  impact,  and  state  of  the  surfaces  between 
which  the  lead  was  confined.  The  pieces  of  lead  were  cylinders  24 
mllUmetres  in  diameter,  and  19  in  height;  weighing  each  from  100 
to  101  ^rtrnmes.  The  arbitrary  scale  of  measurement  used  gave 
680  diTnions  for  the  19  millimetres  of  height.  The  lead  was  press- 
ed between  two  plates  of  iron  in  a  kind  of  box,  allowing  lateral  en- 
largement as  the  pressure  was  exerted,  and  the  measurements  of 
thickoeas  were  taken  by  means  rendering  the  estimation  very 
delicate. 

To  move  any  irregularity  resulting  from  differences  in  the  times 
of  presnre,  it  was  in  all  ordmary  cases  limited  to  an  exact  minute. 
To  ascertain  the  effect  of  impact,  two  pieces,  which  had  been  pressed 

'  *  Quarterly  Joonul  of  Science,  N.  8.  vol.  vi.  p.  393. 
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equally,  were  then  re-pressed,  the  one  for  two  minutes,  the  other 
also  for  two  minutes,  but  at  eight  different  operations.  On  making 
thus  the  effect  of  impact  eight  times  as  much  in  one  case  as  in  the 
other,  still  the  whole  difference  was  onlj  19  divisions,  which,  di- 
vided amongst  the  extra  7  impacts,  gives  only  about  3  divisions  for 
each.  As  to  the  original  temperature,  its  effect  amounts  to  little  or 
nothing;  for  when  lAe  cylinders  were  purposely  cooled  down,  the 
mere  effect  of  compression  evolved  so  much  heat  that  they  could 
scarcely  be  touched,  and  this  heat  soon  overpowered  the  original 
difference:  experimentally  no  sensible  difference  was  produced.  In 
reference  to  the  influence  exerted  by  the  state  of  the  surfaces  be<» 
tween  which  the  lead  was  pressed,  this  also  proved  to  be  insensible. 

In  the  experiments  the  results  are  always  expressed  by  the  num- 
ber of  divisions  to  which  the  thickness  of  the  lead  has  been  reduced 
from  the  original  standard  thickness  of  680  parts;  and  in  this  ab- 
stract we  shall  only  give  the  mean  results.  Under  the  following 
pressures  the  ordinary  lead  used  in  mints  was  reduced  to  the  ex-* 
pressed  thickness. 

Kilogrammes    -    -  1500        1824         1950        3175 
Thickness    -    -    -    463  336  337  296 

When  this  lead  was  re-fused  and  cast,  it  was  found  to  have  in- 
creased so  much  in  hardness,  as  with  1500  Idtlogrammes  to  give  490 
degrees. 

Lead  was  then  reduced  from  the  carbonate,  and  tried  after  being 
fused  and  cast  once,  twice,  thrice,  &c.  care  being  taken  as  much  as 
possible  to  prevent  oxidation  by  the  use  of  tallow,  charcoal,  &c.  upon 
the  surface.  By  the  pressure  of  1950  kilogrammes  it  was,  after  the 
first  fusion,  reduced  to  333  degrees;  after  the  second  to  351 ;  after 
the  third,  to  398,  always  setting  off  from  the  standard  thickness 
of  680. 

This  effect  was  referred  to  a  small  quantity  of  oxide  introduced 
into  the  lead  at  each  time  of  pouring.  To  ascertain  the  truth  of  this 
opinion,  a  stopcock  was  attaclied  to  the  bottom  of  the  melting  ves- 
sel so  that  the  lead  could  be  drawn  off  without  any  contact  with  the 
atmosphere,  the  surface  above  being  covered  all  the  time  with  a 
thick  layer  of  charcoal  powder.  Then  the  former  experiments  be- 
ing repeated,  it  was  found  that  lead,  after  the  first  fusion,  was 
reduced  to  303,  less  than  on  any  former  occasion;  after  a  second, 
to  311;  and,  after  a  third,  to  301;  so  that  now  no  repetition  of  fu- 
sion produced  any  effect.  Some  of  the  lead  was  also  cast  in  this  way, 
being  first  raised  to  a  cherry-red  heat,  and  others  only  to  the  lowest 
point  necessary  for  liquefaction.  The  effects  were  the  same  in  both ; 
DO  influence  had  been  exerted  over  the  hardness  of  the  metal,  and 
the  changes  which  usually  occur  are  due  to  a  little  oxide  introduced. 

In  experiments  upon  the  influence  of  time  it  was  found  that,  after 
a  minute  had  elapsed,  the  effect  of  time  was  masked  by  the  general 
effect  of  the  metal,  and  nearly  hidden.  For  a  charge  of  1950  kilo- 
grammes the  compressions  were  as  follows: — 

Time      -     30"        45"        60"        75"        90"      120" 
Thickness  365        331        322        321        319        313 
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So  that  here,  after  a  minute,  10''  produced  an  effect  of  only  2  de- 
grees upon  the  scale.     Still  it  was  found  the  effect  did  proceed;  for 
witk  a  charp  of  1760  kilogrammes  the  effect  was  as  follows:-— > 
Time  -    -    -    1  minute        1  hour        24  hours 
Thickness     317  245  223 

So  that  after  24  hours,  the  lead  still  continued  to  give  way. 

The  most  important  conclusion  from  these  experiments  is,  that 
lead  fused  and  cast  in  the  open  air  is  of  variable  hardness,  and  that 
to  obtain  it  with  its  true  and  constant  power  of  resistance,  it  must 
be  cast  oat  of  contact  with  the  air,  and  drawn  off  from  the  bottom  of 
the  mass.*  {Joumal^  of  the  JRayat  Institution. 


Rensianee  opposed  to  Water  moving  in  Pipes.'^(D^Jlubui980n.) 

NoTwrrHsraNDEKG  the  endeavours  made  to  deduce  formulae  from 
expenments  on  the  passaee  of  water  through  tubes,  so  as  to  assist 
and  guide  the  engineer  in  laying  down  pipes  to  supply  manufactories 
or  towns,  vet  frequent  mistakes  have  occurred:  thus  at  Paris,  at  the 
Fontaine  des  Innocens,  only  two-thirds  of  the  water  calculated  upon 
were  obtained;  whilst,  in  the  faubourg  St  Victor,  only  the  half  of 
that  expected  issued  from  the  pipes.  These  differences  appear  to 
resuit  mm  experiments  made  on  too  small  a  scale,  or  with  apertures 
dispreportiooate  to  the  areas  of  the  tubes;  for  the  results  of  practice 
come  sufficiently  near  to  the  formulae  of  MM.  Prony  and  Eytelwein, 
when  the  velocity  of  motion  in  a  pipe  was  small  in  consequence  of  a 
ceotiacted  aperture  made  in  a  plate  of  metal  being  used.  When 
the  contracting  plate  was  altogether  removed,  then  the  product  in 
water  was  a  fourth  or  third  less,  than  that  given  by  the  formulae, 
from  which  M.  B'Aubuisson  concludes  that  the  resistance  increases 
with  the  velocity  in  a  greater  ratio  than  that  given  to  it  in  the  caU 
caktioDs;  where  it  is  supposed  to  increase  proportionably  as  v^  + 
m«,m  being  nearly  equal  to  0.055,  and  v  representing  the  mean 
velocity. 

In  consequence  of  the  arrangement  and  state  of  the  water-pipes 
at  Toolouse,  some  large  and  accurate  experiments  have  been  made 
there  hy  MM.  Castel  and  D'Aubuisson,  the  systems  of  pipes  of  4.7 
indies  and  10.63  inches  in  diameter,  and  1434  and  1986  feet  in 
leag^«  In  these  experiments  the  quantity  of  water  passed  and  the 
pressure  were  varied;  the  results  were  noted,  and  also  calculated  by 
the  formulae,  so  as  to  deduce  the  loss  of  pressure  due  to  the  resist- 
ance of  the  pipes:  that  by  calculation  came  out  27.,  25.,  32.7,  aad 
31.7  per  ceat.  below  the  result  of  experiment.  As  the  two  latter 
were  the  principal  experiments,  it  is  concluded  that,  generall;^,  cal- 
culation gives  the  resistance  nearly  one-third  less  than  what  is  ob- 
tained bj  actual  and  careful  practice.!  [^Ibid. 

•  Aooales  de  Chimie,  zliv.  p.  103.        f  Ibid,  zliii.  p.  224. 


Digitized  by 


Google 


144 


To  our  Headers. 

We  place  upon  the  last  page  of  the  Journal,  a  meteorological  ta- 
ble, for  the  month  of  January. 

The  Institute  have  made  arrangements  by  which  a  similar  report 
will  be  secured  to  our  readers  monthly,  and  a  committee  has  been 
appointed  charged  with  this  objects 

Particulars  in  relation  to  the  locality  of  the  observations,  to  the 
instruments  used,  &c.  will  appear  in  our  next  number. 

Committee  on  Publications. 

Meteorological  observations  for  January,  1831. 
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1831. 


Eeporl  of  the  CommtUe  of  the  FrunUin  JnatUuie  of  Penmylvama<, 
appoifUed  May^  1829,  to  asceriam  by  experiment  the  value  cf  Healer 
as  a  Moving  Power, 

The  importance  of  accurate  knowledge  in  relation  to  the  effect  of 
water  as  a  moving  power,  and  the  detective  state  of  information 
upon  that  subject^  induced  the  Franklin  Institute,  in  the  spring  of 
18S9,  to  determine  that  a  series  of  experiments  should  be  made, 
under  its  direction,  upon  tiie  force  of  water  applied  by  wheels;  the 
experiments  to  be  in  detail,  and  upon  a  Male  calculated  to  give  con- 
fidence in  the  practical  nature  of  their  results.  A  call  was  to  be 
made  upon  the  members,  and  upon  that  portion  of  the  public  inter- 
ested in  the  proposed  r^earches,  for  aid,  to  enable  the  Institute  to 
effect  the  object  in  view. 

To  obtain  this  aid,  and  execute  the  necessary  experiments,  a  com- 
mittee was  appointed,  consisting  of  members  of  the  Institute.  The 
number  originally  selected,  was  twelve;  to  these  two  members  have 
since  been  added,  the  committee  being  now  composed  of  fourteen 
members. 

The  appeal  of  the  institute  to  the  liberality  of  its  patrons^  was 
readily  answered,  and  the  subscription  lists  of  the  committee  soon 
contained  an  amount  subscribed,  sufficient  to  warrant  them  in  pre- 
paring for  the  experimental  part  of  their  labours. 

There  is  perhaps  no  subject  connected  with  the  extensive  branek 
of  mechanics,  for  which  theory  has  done  so  little,  as  for  that  which 
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considers  the  effect  of  water  upon  wheels;  the  differentlheories* 
advanced  are  at  variance  with  each  other,  and  with  practice,  soihat 
the  candid  theorist  confesses  that  the  circumstances,  attending  the 
action,  are  of  so  complicated  a  nature  as  to  baffle  his  powers  of  in- 
vestigation.' Experiment,  then,  can  alone  guide  to  results  worthy 
of  confidence. 

The  experimental  inquiries  in  relation  to  water-wheels  which  have, 
deservedly,  attracted  most  attention,  are  those  of  Smeaton.t  The 
means  of  a  single  individual  could  not  be  competent  to  prosecute 
such  a  subject  upon  the  scale  required  to  mtfke  the  results  entirely 
practical,  and  we  find  the  ingenuity  of  Smeaton  labouring  against 
the  difficulties  incident  to  the  contracted  dimensions  of  the  appara- 
tus which  he  was  obliged  to  employ,  and  arranging  with  great  skill 
and  resource  the  best  means  to  render  serviceaole  the  working  mo- 
dels which  were  used  in  his  experiments. 

The  experiments  of  Bogsut,^  which  rank  next  in  extent  to  those 
of  Smeaton,  were  comparatively  few,  and  were  principally  made 
upon  the  undershot  wheel. 

It  would  not  be  profitable  to  enumerate  the  isolated  experiments 
made  in  different  countries  upon  this  subject,  since  the  sum  of  the 
information  which  they  convey  is  extremely  small.  Of  late  years 
this  branch  of  inquiry  has  been  i)ut  little  prosecuted,  and  the  com- 
mittee are  not  aware  that  any  experiments,  except  a  few  in  France,§ 
having  in  view  a  particular  form  of  wheel,  have  been  made,  which 
tend  to  throw  light  upon  the  subject  of  their  labours. 

Such  was  the  progress  made  in  this  subject  when  the  Institute  un- 
dertook it,  with  a  view  to  obtain  such  results  as  should  afford  to  the 
millwright  a  sure  and  safe  guide  in  his  practice,  and  thus  contribute 
essentially  to  the  promotion  of  one  of  the  most  important  of  the  Me- 
chanic Arts. 

After  frequent  consultations  ef  the  committee,  a  plan  of  experi- 
ment was  determined  upon:  the  preparations  of  apparatus  for  exe- 
cuting this,  occupied  the  autumn  and  part  of  the  winter  of  1829,  and 
in  the  spring  of  1830,  the  esperiments  were  commenced.  These  oc- 
cupied-the  committee  until  late  in  the  following  December,  when 
the  operations  were  finished  for  the  season. 

The  committee  consider  that  so  little  remains  to  be  done  to  com- 
plete the  proposed  series  of  experiments,  that  they  would  not  be 
justified  in  delaying  their  report,  and  that  the  results  obtained  should 
at  once  be  placed  t^fore  those  to  whose  liberality  the  community  are* 
indebted  for  the  opportunity  of  information  upon  this  interesting 
subject. 

It  is  hoped  that  means  will  not  be  withheld,  by  those  who  have 

*  Toun^s  Analyns,  or  Gregory's  MechftnicBy  vol.  i.  and  3d  vol.  American 
Philosophical  Transactions, 
t  Smeaton's  Experimental  Inquiries,  &c.  (Taylor's  Collection,  1794.) 
\  D^tenmnation  G^n^rale  de  reffet  des  roues  mOes  par  le  choc  del'eau.  &c 

ir69. 

§  Poncelel,  H^moire  aur  la  roue '  Hydrautique  verttcale  ^  aubes  courbes. 
Ann.  de  Chim.  et  Phys.  (1825.) 
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not  already  contributed,  to  fill  op  the  last  subject  upon  the  list  of 
inquiries. 

^  One  of  the  most  important  questions  which  arose  for  the  discus- 
sion of  the  committee,  was  the  measure  of  power  expended,  and  of 
effect  produced,  to  be  adopted  in  their  investigations.  Thej  finally 
determined  upon  one  which,  while  strictly  correct  in  principle,  was 
at  the  same  time,  from  its  simplicity  and  ease  of  application,  well 
adapted  io  their  purposes,  viz.  for  the  measure  of  the  power  applied, 
the  weight  of  water  expanded  multiplied  by  the  height  of  the  Lead, 
(kept  invariable,)  above  the  bottom  of  the  wheel;  and  for  that  of  the 
effect,  the  weisht  raised  multiplied  by  the  distance  through  which  it 
was  raised.  In  order  that  this  measure  of  effect  may  be  accurate, 
the  friction  and  inertia  of  the  machine  must  be  considered.  The 
friction  was  carefully  ascertained  by  experiment  and  the  proper  al- 
lowance made  for  it,  as  will  appear  in  the  course  of  this  report. 
Any  resistance  from  inertia  was  avoided  by  causing  the  wheel,  and 
of  course  the  weight  raised  by  it,  to  move,  before  beginning  an  ex- 
^  periment,  with  a  velocity  which  would  remain  constant  during  its 
prc^ess. 

The  committee  were  very  favourably  circumstanced  in  relation 
to*  the  power  to  be'  applied  in  their  experiments,  having,  by  the  vote 
of  the  city  councils,  at  command,  a  head  of  water  fully  equal  to  that 
which  it  was  deemed  necessary  to  employ.  The  greatest  head  used 
in  any  experiment  was  twenty-three  feet. 

The  building  to  contain  the  apparatus,  was  erected  upon  a  site, 
put  at  the  disposal  of  the  committee  by  Messrs.  Rush  and  Muhlen-> 
onrgh,  which  was  of  sufficient  extent  to  enable  them  to  make,  to  the 
best  advantage,  the  various  arraogements  required  by  the  under- 
taking. 

In  order  that  the  experiments  may  be  more  easily  .understood,  the 
committee  preface  the  detailed  account  of  them,  by  a  general  de- 
scription ofthe  apparatus  used,  and  of  the  methods  of  experimenting. 
This  description  is  accompanied  by  three  plates,  of  which  plates  I. 
and  II.  represent  side  views,  abd  Plate  111.  gives  an  end  view  of  the 
apparatus  employed.  The  drawings  refer  to  the  arrangements  made 
for  experiment  with  the  largest  wneel  used,  that'  of  twenty  feet  in 
diameter;  alterations  were  made,  from  time  to  time,  to  adapt  the 
apparatus  to  the  use  of  the  smaller  wheels.  The  principal  parts  are 
designated  by  the  capital  letters,  the  subordinate  parts  by  the  small 
letters.*  When  any  of  the  less  io^iortant  parts  are  shown  much  in 
detail  in  one  of  the  plates,  they  are  not  always  exhibited  on  the  . 
others.  A  scale  to  which  the  drawings  were  made  is  attached  to 
the  first  plate. 

The  principal  parts  of  the  apparatus  were,  the  forebay,  or  reser- 
voir, for  containing  the  water  to  turn  the  wheel,  the  frame  support- 
ing the  wheel,  the  reservoir  in  which  was  collected  and  measured  * 

*  There  are  two  kinds  of  small  letters  used,  the  ItaUc  and  the  Roman,  the 
small  ItaUc  letters  are  used  until  the  whole  number  is  exhausted,  when  recourse 
is  bad  to  the  small  Boman  letters. 
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by  planking  the  interior  of  part  of  the  frame  just  described;  the  sides 
»  ana  ends  of  the  Veservoir  were  carried  to  the  height  of  six  feet,  and 

i  the  floor  was  laid  upon  the  cross-sills  into  which  the  uprights  of  the 

[  frame  were  tenanted. 

[  This  reservoir  having  been  formed  accurately  into  a  rectangalar 

prism,  its  capacity  was  calculated  by  measuring  the  len^,  breadth, 

I  and  depth:  to  test  the  accuracy  of  the  result,  the  reservoir  was  filled, 

up  to  a  certain  level,  with  water  carefully  weighed,  the  nun&ber 

or  pounds  which  the  whole  reservoir  would  contain  calculated,  and 

I  found  to  differ  but  20  lbs.  in  30,000,  from  the  weight  obtained  by 

I  means  of  the  capacity. 

I  To  indicate  tne  level  of  the  water  in  this  reservoir,  with  a  view 

t  to  determine  the  quantity  used  in  any  experiment,  a  hollow  tin  ves- 

\  ^UPf  p\  (Plate  I.)  was  used  as  a  float;  a  tube  passed  tliroueh  the 

I  axis  of  the  float,  forming  a  stem,  which  was  allowed  to  slide  neely 

i  in  a  vertical  direction  upon  an  iron  rod,  or  guide,  attached  to  the 

bottom  of  the  reservoir:  the  stem,  q,  q%  of  the  float  extended  to  a 
I  convenient  height  above  the  lower  floor,  N,  O,  and  was  graduated 

I  into  divisions,  each  of  which  represented  a  quantity  of  water  within 

i  the  reservoir  of  1000  lbs.  in  weight.    A  light  bar  of  iron,  r,  r,'  was 

attached  to  the  upper  timber  of  the  wheel  frame,  havii^  at  its 
I  ^VP^^  ^^^'  **'.  ^  ^^^P  cn^b^ciDg  the  stem  of  the  float;  to  this  loop  was 

I  affixed  a  sliding  plate  of  brass,  r,  r'\  the  edge  of  which  could  readily 

be  placed  opposite  to  that  mark,  on  the  float  rod,  which  mi^t 
happen  to  be  next  above  the  loop;  this  mark  then  served  as  a  point 
from  which  to  estimate  the  quantity  of  water  used  in  any  experi- 
I  ment  without,  before  commencing,  actually  emptyin|^  the  reservoir. 

I  The  number  of  divisions  on  the  stem  of  the  float  which  had  passed 

!  the  top  of  the  slide  during  an  experiment,  showed  within  certain 

limits  of  accuracy,  the  quantity  of  water  which  had  entered  the 
I  reservoir;  but  for  greater  nicety  of  determination,  a  gauge  plate 

minutelv  divided  was  applied  to  the  top  of  the  slide,  by  the  use  of 
which  tne  quantity  of  water  in  the  reservoir  oould  be  obtained  to 
within  5  lbs. 

The  water  after  leaving  the  wheel  was  conducted  through  a  slightly 
inclined  tail-race,  U,  R,  b  the  reservoir.  To  prevent  agitation  of 
the  surface  of  the  water,  within  the  reservoir,  which  would  have  re- 
sulted from  the  fall  of  water  introduced  from  the  tail-way,  a  flume 
'  ^9  9y «',  Q,  (Plates  I.  II.  and  «, «,  8\  «',  Plate  III.)  of  a  square  section, 
was  constructed,  extending  from  the  race  nearly  to  the  bottom  of  the 
reservoir,  between'  which  and  the  termination  of  the  flume  the  water 
must  necessarily  pass;  there  was  also  a  platform  of  light  boards,  near- 
ly as  large  as  the  floor  of  the  reservoir,  placed  within,  which  rose  and 
fell  with  the  surface  of  the  water:  these  precautions  so  far  preserved 
the  float  from  oscillation,  that  the  operator  could  obtain  without  delay 
by  inspecting  the  gauge  rod,  the  weight  of  water  collected  in  the  re- 
servoir. 
To  empty  the  reservoir,  a  waste  valve,  /,  (Plates  II.  and  III.)  was 

Jfoced  at  one  end;  this  valve  coulU  be  opened  by  the  lever,  I',  t"; 
Plate  11.)  having  its  fulcrum  at  T",  acting  upon  the  valve  by  the 
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mtonrcsitioa  of  the  rods^  t'  t^j  P  tj  (Plate  III.)  and  lever  l>%  ff  it  was 

nused  above  the  floor  flM>  that  the  reservoir  might  never  be  entirely 

emptied,  and  that  thus  a  level  would  always  be  afforded  ftom  which 

to  T«»koa  the  quantity  of  water  which  entered  during  ahj  experiment. 

Aa  odIj  the  water  used  in  experiment  was  to  be  admitted  to  the  re- 

aeirwwr,  a  vs]ve  «,  u',  (Plates  I.  II.  and  III.)  15  inches  in  breadth,  and 

in  ieii|Edi  equal  to  the  breadth  of  the  wheel,  was  placed  in  the  floor  of 

th[e1a3*noe;  this  valve  when  open,  allowed  the  water  from  the  wheel 

to  £dl  ists  a  trou^  11,  t/,  r,  v',  v"f  v'",  (Plate  III.)  which  conducted 

it  OB  Ifce  outside  of  the  reservoir,' by  the  trunk  w^  w*,  (Plates  II.  and 

III.)  to  tfae  waste  trough.    Guide  boards  were  placed  in  the  tail-way 

OD  Mdi  Side  of  flie  valve,  that  all  the  water  might  pass  through  it  when 

open.    The  closing  and  opeaing  of  this  yaive  were  effected  by  the 

action  UTOU  tiie  stem  x,  x\  (Plates  I.  and  III.)  of  a  series  of  levers, 

(Plates  III.  and  II.)  x',  ar",  y,  y'y  y",  z,  connected  by  vertical  rods 

x",  y,  and  y\  y",  and  terminating  in  the  stem  z,  z',  on  the  side  of  the 

§mr&9Lj  ihown  in  Plate  I.;  by  means  of  a  handle,  z",  attached  to  this 

stem  me  oMsator  on  the  first  floor,  N,  O^  O',  was  enabled  to  work  the 

▼alve.    When  tiie  valve  was  closed,  the  water  flowed  over  it  to  the 

loirer  end  of  the  tail-race,  whence  it  passed,  in  the  manner  already 

deaeiibed,  to  the  reservoir.    A  bell,  a,  (Plate  I.)  attached  by  a 

spri^ff  ts  the  stem  z,  z*^  ringing  when  the  stem  was  moved,  served 

to  give  notice  of  the  closing  or  opening  of  the  tail-way  valve,  that  is 

of  &t  begiBBing  ar  end'  of  an  experiment.    As  in  closing  the  valve, 

in  oonmeodog  an  experiment,  the  small  quantity  of  water  between 

it  and  the  wheel,  not  used  in  the  experiment,  entered  the  reservoir, 

80  on  openine  it,  at  the  conclusion,  an  equivalent  quantity  of  the 

watec  which  had  been  used  ran  to  waste. 

The  water  carried  op  by  the  wheel  when  in  motion,  was  returned 
to  ttie  tail-face  by  the  guard,  b,  b',  u',  (Plates  I.  II.  and  III.)  placed 
for  thisparpose,  and  conducted  to  the  reservoir,  or  allowed  to  run  to 
waste  accoraing  to  the  position  of  the  valve. 

fFater-TFheeL 

T,  W,  U,  X^  (Plate  I.)  represents  the  water-wheel  used  during  the 
first  aoies  of  experiments^  thi^  wheel  was  20  feet  in  diameter,  and 
SO  indies  in  breadth,  being  16  inches,  in  the  clear,  between  the 
rinu^  or  cants.  The  rims  were  attached  to  the  arms  in  the  usual 
maimer.  The  axis  of  12  inches  in  diameter,  into  which  the  arms 
entoed,  was  surrounded,  for  a  certain  portion  of  its  length,  as  shown 
in  Plate  IIL,  by  a  barreling  of  24  inches  in  diameter,  the  gudgeons, 
3i  lAclies  in  diameter,  turning  upon  brass  bearings,  .fitted  into  cast 
inn  pismber  blocks^ithe  whole  rested  on  the  head  blocks  m,  n', 
n'\  n%  (Plates  L'  and  II.)  capable  of  sliding  upon  the  upper  beam 
of  the  feaoie  supporting  the  wheel,  by  which  arrangement  the  wheel 
nuUit  be  removed  fr«n  the  breast  when  alterations  were  required. 

On  tke  inside  of  the  head  block,  at  n,  Plate  I.,  an  iron  pin  was 
fixed,  cannectiDg  two  straps,  also  of  iron,  in  the  manner  of  a  joint 
kiogej  tkese  straps  embracing  the  barreling  of  the  shaft  had  their  ends, 
daodd;  connected  by  a  w^en  lever,  d\  d",  turning  upon  a  fuU 
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cniD,  d^^,  eqvi-dktaiit  fivtn  the  tnds  whieh  the  leter  coniwclod  $  the 
pin  fbmittg  the  fulcram  piBsed  throigh  a  pmt  attached  ta  one  end 
of  tlve  head  Mock:  bj  depreBtio^  the  end  d",  of  the  leTeiv  ii',  d'%  theT^ 
itraps  were  caVieed  to  preiB  against  the  iiarrel  with  sooh  force  as  to' 
regmate)  at  the  pleasure  of  the  experiaieiiter,  the  retrsgrade  move- 
ment of  the  wheel  produced  by  the  descent  of  the  weight  whidi  had 
been  raised  in  any  experiment;  by  elevating  the  same  ead  of  the 
lever,  the  stra^  were  removed  from  contact  witii  the  barrel,  which 
was  thus  permitted  to  revolve  freely. 

The  boek^s  of  the  wheel  having  been  varied  in  the  different  ex- 
periments will  be  described  in  detul  in  an  after  part  of  this  report. 

jSpparaius  relating  to  the,  Memure  of  Effect. 

Y,  YS  Y^andZ,Z',Z'S(PUtes  Land  III.)  represent  two  nasts, 
or  heavy  posts,  one  of  which  was  ste{^d  upon  the  ends  of  two  ad- 
jacent cross*silh  of  the  forebay,  at  Y,  the  other,  at  Z,  upon  a  strong 
piece  of  timber,  bolted  to  the  side  of  the  -frame,  soppertittg  the 
wheel.  From  the  cap,  Y",  Z'',  (Plate  III.)  connecting  these  posts, 
were  suspended  two  iron  pedestals,  e,  e',  and  i^  f ',  in  which,  in  bran 
bearings,  turned  the  gudgeons  of  a  roller,  or  drum,  e',  f ;  the  gud- 
geons were  1  inch  and  ftns  in  diameter*  The  drum,  16i  inches  in 
diameter,  was  covered  with  hoop  iron,  to  prevent  its  abrasiaif  by  the 
chain  which  passed  over  it  The  chain  was  attached  at  one  end  to 
the  barreling  of  the  shaft  of  the  water  wheel,  and  passing  over  tbe 
drum  above,  the  other  end,  g,  was  fiistened  to  a  basket,  ^,  g',  of 
inm  in  which  were  placed  the  various  weights  used  in  the  experioseatB. 
To  prevent  inequality  in  the  weieht*  raised  during  any  part  of  an 
experiment,  from  the  winding  of  the  chain  upon  the  barrm,  a  similsr 

I  chain,  the  lower  part  of  which  always  rested  on  the  giouiid,  was 

I  fastened  to  the  bottom  of  the  basket. 

I  The  chain  was  kept  from  ridina  and  chafing,  as  it  wenad  u)mni 

j  the  barrel,  by  depressing  slightly  &e  ^d  f ',  of  the  roller,  thus  giv- 

ing the  chain  a  tendency  to  move,  in  winding,  towards  the  depress- 
ed end.  The  chain  was  brought  back  to  its  original  position,  at  the 
higher  end  of  the  drum,  during  the  descent  of  me  basket,  by  inclia- 
in^  that  part  between  the  druni  and  barrel  in  an  anale,  to  tbe 
axis  of  the  drum,  measured  towards  the  elevated  end,  less  than  a 
right  angle:  to  ^ve  this  inclination  a  pulley,  k,  (Plates  III.  and  l.\ 
was  fixed  in  an  iron^frame,  k',  k",  ca(pable  of  sliding  in  horizontal 
guide  grooves;  by  drawing  the  frame  towards  I,  the  pulley  was  made 
to  press  against  the  chain  effecting  the  object  proposed.  The  iron 
frame^  k',  k'',  was  drawn  towards  1^  by  a  rope,  one  end  of  which 
was  attached  to  the  frame  at  k",  while  the  other  passed  over  a  fixed 
pulley,  1,  and  was  attached  to  an  axle  turned  by  the  arms  m,  m', 
and  m,  m".  The  frame  was  carried  back  to  the  end,  n,  when  the 
power  ceased  to  be  applied  at  the  arms,  m,  m',  m,  m",  by  a  weight 
n',  acting  by  the  rope,  n',  n,  k',  passing  over  the  pulley  n,  and  at- 
tached to  the  frame  at  k'. 

The  measure  of  effect  adopted  was,  as  has  been  stated,  the  weight 
raised,  and  the  height  through  which  it  wi^  raised;  to  determine  mis 
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Wight  m  mark  was  fixed  to  the  chain  at  a  point  convenient  for  be- 
|7aaliig  the  experiments,  and  a  second  to  serve  as  a  point  of  termi- 
AatioQ.    To  enable  the  operator  to  judge  kccuratelj  of  the  arrival  of 
these  mints  on  a  level  with  his  eje,  an  indicator,  p,  p\  p'',  (Plate 
1,)  bemg  a  ndntatare  crane,  was  attached  to  the  side  of  the  forebaj 
frame,  the  horizontal  «rin  being  placed  at  the  proper  height  above 
the  lower  floor  O,  O';  the  habitoal  position  of  tfie  indicator  was,  as 
shown  in  Plate  I,  with  the  horizontal  bar  resting  against  the  fore- 
baj fraae.    Just  before  the  arrival  of  the  lower  mark  upon  the  chain, 
at  the  lerel  of  the  indicator,  it  was  turned  at  right  angles  to  the 
side  of  the  forebay;  when  the  mark  reached  the  indicator,  the  stem, 
z,  z\  of  the  lever  for  manoeuvring  the  gate  in  the  tail  race,  was 
raised  into  the  position  represented  in  the  figures,  riuging  the  bell 
a;  tlie  ringing  of  this  bell,  and  the  closing  of  the  tail-way  valve,  be- 
ing simultaneous,  the  precise  instant  was  thus  marked  at  which  the 
water  began  to  be  admitted  to  the  reservoir.    On  the  arrival  of  the 
secood  mark  at  tbe  indicator,  the  stem,  Zy  z\  was  drawn  down,  by 
means  of  ^e  handle  ;r",  again  ringing  the  bell,  and  marking  the  time 
of  the  conclusion  of  the  experiment,  namely,  that  at  which  the  wa- 
ter wu  allowed  Ito  run  to  waste  by  opening  the  valve  in  the  tail- 
race:  fce  stem,  r,  z',  was  kept  in  its  n<fw  position,  by  inserting  the 
baton  q,  beneath  the  lower  edge  of  the  rest,  q',  q". 

A  rerj  accurate  time-piece,  with  the  dial  graduated  to  half  se- 
conds, completed  the  apparatus. 

Method  of  Conducting  the  ExptrimentB. 

A  general  statement  of  the  methods  of  experimenting  will  now 
benvea. 

One  person  was  stationed  upon  the  upper  platform,  specially 
charged  with  regulating  the  head  of  water  in  the  forebay:  this  he 
did  by  neans  of  the  levers  d',  g,  and  «',  g',  (Plate  I,)  controlling  the 
ftop  cecks,  by  and  6',  in  the  supply  pipes,  or  when  the  level  was 
too  hiri^  by  letting  off  as  much  water  as  was  required  to  reduce  it, 
thn»£the  waste  valve  k,  Plate  II;  the  head  was  ascertained  by  the 
flmtl,  (Plate  I,)  tape  line,  A,  A',  A",  and  index,  t,  already  de- 
scribed. The  same  person  being  always  employed  m  this  duty  was, 
by  pncticc,  enabled  to  preserve  a  required  head,  subject  to  a  va- 
rafion  of  not  more  than  a  quarter  of  an  inch,  during  any  one  cxpen- 
ment  The  same  operator  opened  and  dosed  the  gates  for  letting  the 
wateriipon  the  wheel,  and  regulated  the  position  of  the  chain  dunnsf 
the  descent  of  the  basket  so  as  to  bring  it  back  to  the  elevated  end 
of  the  roller,  by  turning  the  arms  m,  m'  and  m,  m  ,  connected  by 
the  rope  1',  1,  k",  with  the  slide,  k',  k",  carrying  the  pulley,  k, 

A  ttcond  assistant  was  placed  upon  the  lower  platform,  N,  O,  O', 
(TliteL)  who  had  in  charge  the  regulation  of  the  break  or  friction 
strap,  aid  the  closing  or  opening  of  the  tail-race  valve,  w,  u\  for 
coIlKtne,  or  suflfering  to  run  to  waste,  the  water  used  by  the  wheel;, 
he alsoB&ccd  the  proper  weights  in  the  basket,  allowed  the  escape 
of  the  wter  from  the  reservoir  when  necessary,  4c. 
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A  third  person  attended  to  note  the  circumstances  of  each  experi- 
ment, to  oDsenre  the  time  occupied,  the  Quantity  of  water  in  the 
reservoir  as  shown  by  the  gauge  rod,  ana  to  make  the  necessary 
calculations. 

When  an  experiment  was  to  be  made,  the  moveable  plate  r,  r'', 
(Plate  I,}  of  the  reservoir  gauge  was  set  to  the  mark  on  the  gauge 
rod  next  above  the  loop.  One  of  the  gates  for  letting  the  water 
upon  the  wheel,  was  then  opened,  and  the  wheel  suffered  to  revolve, 
with  a  full  supply  of  water,  until  the  basket  was  raised  sixteen  feet; 
by  this  time  all  the  moving  matter  had  acquired  an  equable  motion, 
and  the  first  mark  upon  the  chain  coincided  with  the  indicator,  p, 
p';  at  this  instant  the  second  operator  closed  the  tail-race  valve,  in 
doing  which  he  rang  the  bell,  a,  the  signal  for  the  third  operator  to 
note  the  time.  The  first  operator  now  carefully  kept  the  water  in 
the  forebay,  at  a  constant  level.  The  water  used  by  the  wheel 
passed  into  the  reservoir,  R,  S,  T,  Q,  until  the  second  mark  on  the 
chain,  coincided  with  the  indicator,  when  the  second  operator  opened' 
the  tail-way  valve,  at  the  same  time  causing  the  bell,  a,  to  ring,  thus 
giving  notice  to  the  third  operator  to  mark  the  tim^,  and  to  the  first 
to  close  the  aperture  admitting  water  to  the  wheel,  and  to  stop  the 
influx  of  water  into  the  forebay.  The  chain  was  then  drawn  back, 
by  the  pulley  and  slide  described,  as  the  weight  descended  retarded 
by  the  friction  strap.  By  the  time  the  weight  had  arrived  at  the 
lower  platform,  the  surface  of  the  water  within  the  reservoir  was  at 
rest,  the  amount  there  collected  was  ascertained,  and  a  memoran- 
dum of  it  placed  upon  the  minutes. 

[to  BI  CO«TZ2n7SI>.] 


On  the  Ckttises  of  some  Explosions  of  Steam  Boilers.    By  Thomas 
Earls.    Read  before  the  FrankHn  InstitutCj  February  24,  1831. 

^  There  have  been  several  instances  of  explosions  of  steam  en- 
gines, upon  pumpine  additional  water  into  the  boilers,  although  the 
steam,  before  the  addition  of  the  water,  had  not  shown  a  high  expan- 
sive power.  It  is  generally  agreed,  that  immediately  betore  these 
occurrences,  the  water  has  been  very  low  in  the  boiler,  the  iron  of 
the  flue  laid  bare,  and  became  very  hot,  and  the  steam  also  probably 
heated  to  an  unusually  high  degree.  But  a  doubt  has  arisen  whether 
the  heat  that  produces  the  great  excess  of  steam,  which  causes  the 
explosion,  is  borrowed  from  the  hot  iron,  or  from  the  hot  steam  pre- 
viouslv  in  the  boiler.  The  object  of  thi»  paper  is  to  endeavour  to  do 
something  towards  settling  this  question. 

Qatsiion  1.  If  heat  be  arrowed  from  steam  at  a  high  temperature, 
to  convert  additional  water  into  steam  at  a  lowec  temperature,  will 
the  whole  quantity  of  steam  thus  obtained  possess  more  elastic  force 
under  a  given  volume,  than  belonged  to  the  hot  steam  alone? 

^  It  is  an  ascertained  law  of  steam  and  of  all  ^ases,  that  equal  ad- 
ditions of  temperature,  give  nearly  eaual  additions  of  volume.  It  is 
alio  ascertained  that  gases  and  steam  for  each  degree  of  beat  they  re- 
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ceive,  gain  about  -^  of  the  volnme  they  occupied  at  3£°  Fahrenheit. 
This  would  give  a  gain  of  ^l^  of  the  volume  occupied  at  212%  for 
each  additional  degree  of  heat  above  that  point.  Hence,  an  addi- 
tion of  660  degrees  of  heat,  should  increase  one  volume  of  steam,  at 
212,  to  two  volumes,  under  the  same  pressure,  or  should  double  its 
power. 

Then  if  we  have  water  at  212,  and  to  1  gallon,  add  960  degrees 
•f  heat,  we  get  about  ITOO  gallons  of  steam,  under  atmospheric  pres- 
sure: then  put  960  degrees  more  of  heat  and  another  gallon  of  water, 
we  increase  the  steam  to  3400  gallons:  whereas  if,  in  the  last  case, 
we  had  added  the  heat  to  the  steam  already  made,  663  dtsrtt% 
would  have  sufficed  to  increase  the  steam  to  3400  gallons.  Thus 
960  +  960  =s'l920  degrees  of  heat,  in  the  first  case  produced  no 
more  effect,  than  960  -f  663  s  1623  degrees  do  in  the  latter 
Heat  added  to  steam  already  formed^  is,  therefore,  more  effective 
than  the  same  quantity  of  heat  added  to  hot  water:  and  the  theory 
of  explosions  from  water  converted  into  steam,  b^  heat  borrowed 
from  other  steam,  cannot  be  true,  unless  the  specific  heat  of  steam 
be  much  ereater  than  that  of  water,  under  eaual  weights;  or,  in 
•ther  words,  unless  it  takes  a  much  greater  absolute  quantity  of  ca- 
loric to  raise  a  pound  of  steam  one  degree,  than  it  does  to  raise  a 
pound  of  water  one  degree. 

Dr.  Crawford,  from  his  experiments,  inferred  that  the  specific 
heat  of  steam  was  50  per  cent  greater  than  that  of  water.  If  this 
were  correct,  the  effect  of  a  certain  quantity  of  caloric  added  to 
steam,  or  added  to  hot  water,  would  be  just  about  equal.  But  the 
more  recent,  and  generally  believed 'more  correct  experiments,  of 
Delaroche  and  Berard,  give  a  greater  specific  heat  to  water  than  to 
steam,  in  the  proportion  of  1,000  to  0,847.  From  this  it  would  re 
suit,  that  heat  added  to  steam,  produces  nearly  double  the  effect 
which  it  would  have  done,  if  employed  to  generate  more  steam.  On 
the  whole,  assuming  as  correct  either  Mr.  Crawford's  conclusions, 
or  those  of  Delaroche  and  Berard,  explosions  cannot  be  produced 
b^  pumping  even  water  at  212  ulegrees  into  highly  heated  steam, 
without  the  aid  of  some  other  cause. 

Questum  2.  Can  explosions  be  produced  by  pumping  water  on  red 
hot  iron? 

The  specific  gravity  of  iron  compared  with  water  is  as  7.788  to 
1,000,  say  as  8  to  1;  and  the  specific  heat  of  hot  iron  compared  with 
water  under  equal  weights  is  as  0.1255  to  1 :  say  as  1  to  8.*  It  takes 
about  8  times  as  much  caloric,  to  heat  a  pound  of  water  one  degree,*as 
to  heat  a  pound  of  iron  one  decree:  but  about  equal  quantites  to  heat 
a  given  measure^  say  one  cubic  inch,  of  each  substance.  Conse- 
auently  a  cubic  inch  of  iron  at  300  degrees,  on  being  reduced  to  250 
aegrees,  parts  with  nearly  1700  times  as  much  heat,  as  a  cubic  inch 
of  steam  at  300,  reduced  to  the  same  degree :  and  a  cubic  inch  of 

*  Some  experimenU  tend  to  show  the*  specific  heat  of  ironp  compared  with 
that  of  an  equal  weight  of  Water,  to  be  as  1  to  9.  The  difference,  however^  i» 
entirely  immaterial  to  the  purposes  of  this  essay. 
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red  hot  iron  at  1172  degrees,  has  heat  enough  to  convert  one  cubic 
inch  of  water  into  1700  cubic  inches  of  steam. 

Hence  it  appears  extremely  easy  to  produce  explosions  from 
throwing  water  on  hot  iron,  as  indeed  is  proved  by  Perkins'  steam 
gun.  If  that  gentleman's  generators  had  been  no  stronger  than  or- 
dinary boilers,  they  would  have  been  destroyed  by  one-third  of  the 
power  which  he  produced  by  throwing  water  on  their  red  hot  iron:. and 
strong  even  as  they  were,  they  would  have  exploded  had  he  pumped 
in  a  sufficient  quantity  of  water,  without  giving  vent  to  the  steam 
produced* 

A  cubic  foot  of  hot  iron  by  being  reduced  to  32  degrees,  would 
furnish  heat  sufficient  to  convert  a  cubic  foot  of  ice  cold  water  into 
13,600  gallons  of  steam,  at  atmospheric  pressure:  and  a  single 
square  foot  of  boiler-iron,  -f^  of  an  inch  thick,  if  only  at  a  bright  red 
heat,  has  caloric  enough  to  make  88  gallons  of  steam.  It  is  probably 
not  very  uncommon  for  boilers  to  become  so  destitute  of  water,  that 
10  or  15  square  feet  become  red  hot.  This  surface,  by  losine  only 
half  its  heat,  would  produce  steam  enough  in  addition  to  that  already 
existing,  to  explode  almost  any  boiler. 

The  sudden  cooling  of  a  part  of  the  boiler,  no  doubt  weakens  it 
very  much,  and  hence  we  find  some  boilers  in  their  rupture  follow- 
ing the  water  line,  which  line  was  probably  made  by  a  fresh  supply 
of  water,  or  by  a  motion  of  the  steam  boat  raising  the  water  upon  the 
•heated  iron  of  one  side. 

The  explosions  which  have  occurred  about  the  period  of  coming 
to,  or  leaving  a  wharf,  may  be.  attributed  to  the  boat's  being  thrown 
partly  on  one  side,  either  m  turning,  in  striking  the  wharf,  or  under 
the  weight  of  passengers  shifting  their  position,  so  that  the  water  is 
thrown  upon  hot  iron  of  the  boiler. 

The  conclusion  to  which  I  come,  is,  that  a  considerable  proportion 
of  the  explosions  which  occur,  is  occasioned  by  water  being  thrown 
on  highly  heated  iron.  The  proper  preventives,  are,  care  in  engi- 
neers, and  such  construction  of  boilers,  that  the  part  exposed  to  the 
greatest  heat  will  not  be  soonest  laid  bare,  nor  a  large  surface  either 
suddenly  laid  bare,  or  suddenly  covered  by  water:  also  to  throw  the 
water  into  the  bottom  of  the  boiler,  rather  than  by  a  jet  into  the  up- 
per part 
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Ths  stated  monthly  meeting  of  the  Institute  was  held  at  their  Hall 
on  Thursday  evening,  February  24,  1831. 

Thomas  Flstoher,  vice  president,  in  the  chair. 
The  minutes  of  the  last  meeting  were  read  and  approved. 
The  following  donations  were  presented  to  the  Institute,  viz. 
By  Mr.  A.  B.  Hutton. 
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Bf  Mr.  Zachariah  Allen. 

T%e  Science  of  Mechanics  as  applied  to  the  present  improve^ 
fskents  in  the  tueful  Arts  in  Europe  and  in  the  United  States. 
By  Mr.  Josuih  Coplej. 

iMterfrom  the  Secretary  of  the  TVecwwry,  transmitting  the 
information  required  liy  the  House  of  Representatives  in  re* 
latum  to  the  growth  and  manufacture  of  Silk^  adapted  to  the 
different  parts  of  the  Union* 
Bj  the  Board  of  Managers  of  the  Institute,  for  1 830. 

Precis^  Elimentaire  de  Physique  Expdrementalej  par  J,  Biot^ 
Vols.  1  and  2. 
Bj  Professor  A.  D.  Bache. 

Catalogue  of  the  Officers  and  Students  of  the  University  of 
Pennsylvania^  January,  1831. 
The  corresponding  secretary  (aid  on  the  table  the  following  works, 
rtceired  in  exchange  for  the  Journal  of  the  Institute,  viz. 

The  Mechanics*  Magazine,  and  Journal  of  Public  Internal  Im- 
provcmcnls,  for  January,  £  copies. 

Journal  cfthe  Philadehhia  College  of  Pharmacy,  for  January, 
jfrneneon  Annals  of  Education  ana  Instruction,  and  Journal  of 
lAterary  Institutions,  for  February. 

The  Msgazine  of  Us^ul  and  Entertaining  Knowledge,  for  Jan- 
narr. 

AiOetin  de  la  Soditi  ^Encouragement  pour  P Industrie  Nation- 
alcj  for  Aogost,  1850. 

Professor  A.  D.  Bache  stated,  on  the  part  of  the  conmittee  on  ez- 
ploeions  of  steam  boilers,  that  the  preparatory  arrangements  for  ex- 
periments had  been  made,  and  apparatus  for  further  prosecuting  the 
objects  of  their  appointment  was  in  progress. 

Professor  Johnson  from  the  same  committee  stated,  that  the  com- 
mittee had  taken  measures  to  obtain  specimens  of  American  iron  for 
the  porpose  of  experimenting  on  the  strength  of  the  different  kinds 
of  tnat  material  employed  in  the  formation  of  steam  boilers. 

Mr.  D.  H.  Mason  made  some  remarks  on  the  application  of  the 
power  of  steam  engines  to  locomotive  carriages. 

Thomas  £arle,  Esq.  read  a  paper  <«  on  the  causes  of  some  Explo- 
sions of  Steam  Boilers,"  which,  after  some  remarks^  was  referred  to 
the  committee  on  publications.  * 

The  following  queries  were  proposed  for  discussion,  and  ordered 
to  be  entered  on  the  minutes. 

1st  The  subject  of  rapid  and  slow  motions  of  boats  in  abrading 
the  banks  of  a  canal. 

5tod.  What  are  the  relative  advantages  of  stationary  and  locomo- 
tive power,  in  propelling  carriages  on  planes  of  any  elevation? 

Sd.  What  are  the  best  means  of  securing  the  boilers,  cylinders, 
and  all  other  parts  of  steam  engines,  whether  employed  for  stationary 
porposes,  for  navigation,  or  for  locomotive  carriages,  against  loss  of* 
power  by  radiation  and  conduction? 

Thomas  Flktoher,  Fice  President. 
J.  H.  BuLKLKT,  Recording  Secretary. 
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With  Eemarlu  and  Exemplificatums,  by  (he  Editor. 
(Coflchided  from  page  84.) 

14.  For  machinery  for  Planting  and  Digging  Potatoes^  and 
for  ploughing  com,  potatoes  and  other  plants;  Phineas  Meigs, 
and  Matthew  C.  Arnold,  Madison,  New  tiaven  county,  Gonnec- 
ticut,  November  3. 

The  machine  which  seryes  as  the  foandation  of  the  diSereHt  ope- 
rations, is  framed  tc^ther  mmch  in  the  manner  of  a  common  plough. 
There  are  various  distinct  parts,  which  are  capable  of  beinff  attach- 
ed or  removed  at  pleasure.  Thus  a  double  or  single  moola  botr3 
may  be  used.  A  kind  of  harrow,  may  be  attached  to  the  beam  be- 
hind the  mould  board,  to  collect  the  potatoes;  and  several  other 
contrivances  are  represented  in  the  drawing,  some  of  which,  we 
doubt  not,  may  be  advantageously  emj^loyed.  The  whole  is  clearlj 
explained,  ana  distinctly  represented  in  the  drawinss.  The  claim 
is  to  the  construction  of  the  machine  as  described,  which  is  capable, 
by  changing  its  parts,  of  performing  the  different  purposes  specified; 
the  mode  of  combining  and  fastenmg  the  different  parts;  and  the 
application  of  steel  plates,  and  nose  pieces,  which  may  be  renewed 
at  pleasure. 


15.  For  Combined  Spiral  Springs,  for  Clocks;  Silas  R 
Terry,  Plymouth,  Litchfield  county,  Connecticut,  November  3. 

The  object  of  this  invention  is  to  combine  several  spiral  springs 
together,  in  such  a  way,  that  a  clock  when  wound  shall  run  three 
or  four  times  as  long  as  with  a  single  spring. 

The  patentee  says,  ^*  instead  of  a  single  spiral  spring,  such  as  is 
commonly  used  for  spring  clocks,  or  time  pieces,  I  employ  two,  three, 
four,  or  more,  such  springs,  but  made  narrower  than  those  which 
are  usually  employed;  so  that  two,  three,  or  more,  need  not  collec- 
tively be  wider  than  the  common  clock  spring. 

«<  I  sometimes  enclose  each  spring  in  a  barrel,  resembling  the 
barrel  usually  employed,  but  only  of  sufficient  depth  to  receife  the 
spring.  Such  barrels  and  springs  may  be  connected  with  each 
other,  and  made  to  act  in  combination. 

*«  Instead  of  forming  a  barrel,  I  sometimes  use  a  circular  plate, 
having  near  its  periphery  a  number  of  projecting  pins.  These  pro- 
jecting pins  answer  the  purposes  of  the  rim  in  the  barrel,  as  thej 
retain  the  spring  in  its  place,  and  one  of  them  serves  to  fasten  its 
outer  end,  by  merely  giving  it  a  turn,  that  it  may  slip  over  one  of 
«the  pins.  A  circular  piece  is  fastened  on  the  opposite  side  of  this 
plate,  to  receive  the  inner  end  of  a  spring. 

<«  Upon  this  plan,  such  a  number  of  spnngs  may  be  added  as  shall 
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^ve  the  desired  Dumber  of  turns,  and  a  wheel  and  p uiion  be  sared 
iQ  the  construction  of  a  time  |iiece. 

<*  From  the  great  length  of  spring  afforded  hj  this  combinatioD.  a 
uniformity  of  action  is  secured,  Which  will  cause  a  time  piece  to 
which  it  IS  applied,  to  act  with  greater  regularity  without  a  fusee, 
than  is  possible  with  the  ordinary  spring;  whilst  from  its  great  flexi- 
bilitj,  tne  spring  is  less  liable  to  break,  or  to  fail  in  any  way. 

^«  What  I  claim  as  my  invention,  and  for  which  I  ask  a  patent,  is 
the  combining,  or  connecting  togeUier,  a  number  of  spiral  sprines, 
upon  the  principle,  and  for  tne  purposes  herein  before  described.'' 


16.  For  a  machine  for  Washing  Gold;  Daniel  Jones,  Gran- 
ville county,  North  Carolina,  JSTovember  3. 

The  mode  of  agitating  the  earth*  to  be  washed,  and  of  supplying 
a  stream  of  water  to  effect  the  object,  is  very  similar  to  methods 
which  we  have  before  described;  the  patentee  does  not  tell  us  in 
what  his  invention  consists,  or  make  any  claim  to  any  part  of  the 
machinery. 


17.  For  a  Machine  for  Scraping,  the  Flesh  and  Hair  from 
Hides  and  Skins,  and  Dressing  the  same;  Thomas  Williams, 
Rochester,  Monroe  county.  New  York,  November  4. 
(See  specification.) 


18«  F(Nr  an  Inking  Apparatus j  being  an  iniorovement  on  the 
inking  apparatus  of  '  Neal's  Vertical  Printing  rreas,'  and  apphr- 
ing  the  same  to  other  presses ;  Rich  Wood,  City  of  New  York, 
November  4. 

(See  specification.) 


19.  For  an  improvement  in  the  Cotton  Press;  Joseph  Carson, 
Raleigh,  North  Carolina,  November  4.  . 

The  press  here  described  is  a  rack  and  pinion  press,  so  arranged 
as  to  be  conveniently  employed  in  the  pressing  of  cotton. 

The  shaft  of  the  pinion  is  vertical,  and  a  braced  beam  extends 
horizontally  from  it,  to  move  it  by  horse  or  other  power.  The  lever 
must  be  of  such  length,  as  to  enable  the  horse  to  walk  clear  pf  the 
frame  work  of  the  press.  A  stout  piece  of  timber,  provided  with 
teeth,  form  the  rack,  and  forces  up  ttie  follower  against  the  cotton. 
The  mode  of  framing,  and  the  appurtenances  for  forming  the  bales 
with  convenience,  do  not  differ  from  those  previously  used  in  other 
cotton  presses. 

The  whole  machinery  is  described,  but  no  claim  made.  We  are 
not  aware,  that,  in  the  present  instance,  the  omission  is  of  any  im- 
portance. 
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20.  For  a  Washing  Machine;  Gideon  Lowell,  Nunda,  Alle* 
gbany  county,  New  York,  November  6. 

This,  like  nameroas  other  washing  machines,  has  a  cylinder,  the 
periphery  of  which  consists  of  circular  rollers;  the  gudgeons  of  this 
cylinder  rest  upon  the  edges  of  a  trough.  The  article  to  be  washed 
is  placed  between  the  cylinder,  and  circular  rollers  crossing  the 
trough.  Springs  are  used  to  regulate  the  pressure.  The  cylinder 
is  to  receive  a  vibratory  motion. 

The  patentee  tells  us,  that  <Mhe  improvement  claimed  on  the 
above  described  machine  is  the  whole,  except  the  box  or  sink,  and 
that  made  2  inches  wider,  which  is  a  ereat  advantage  in  washing 
lar^e  clothes."  We  do  not  know  whether  or  not  it  is  intended  to 
claim  the  two  inches;  perhaps,  however,  it  will  be  best  to  do  so,  as 
they  will  distinguish  this  machine  from  others,  as  clearly  as  its  other 
novelties. 


21.  For  a  Machine  for  Thrashing  Chain  and  Clover  Seed; 
James  Darrab,  G)rkstown,  and  Jacob  Kinsey,  Ruscomb-manory 
Bucks  county,  Pennsylvania,  November  6. 

The  cylindrical  beaters  are  in  the  common  form,  fluted  upon  their 
edges.  The  hollow  segment  consists  of  rollers  of  cast  or  wrought 
iron,  turning  on  pivots,  and  the  bars  twisted  in  reversed  directions. 
A  simple  fluted  bed  is  to  be  used  for  clover  seed. 

**  Tne  Invention  here  claimed,  is  the  double  firame,  to  enable  the 
cylinder  to  run  in  three  boxes."  That  is,  the  shaft  of  the  cj^linder 
has  three  bearings,  one  on  each  side  of  the  wheel  by  which  it  is  to 
be  turned,  and  one  at  the  opposite  end.  ^*  The  bead  in  the  boxes 
vrith  the  corresponding  gro^e  in  the  spindle."  The  common  plan 
of  a  fillet  on  one  of  the  boxes,  and  a  groove  in  the  spindle,  operating 
like  the  swell  on  a  grindstone  spindle,  is  here  intended ;  for  although 
not  mentioned  in  the  description,  this  fillet  appears  in  the  drawing. 

**The  screw  rollers  and  side  plates,  witn  the  bolts  and  spiral 
springs.  The  additional  roller  in  the  feeding  apparatus,  and  the 
fluted  bed  to  be  used  for  clover  seed." 

It  is  one  of  the  most  difficult  points  in  a  specification,  even  where 
a  machine  possesses  much  of  novelty,  to  ^  distinguish  the  same  from 
all  other  things  heretofore  known  or  used."  This  difficulty  must 
necessarily  increase  with  the  want  of  originality  in  a  machine,  but 
even  in  such  a  case  it  may  be  as  well  to  say  little  or  nothing  about 
it,  and  it  certainly  would  be  prudent  to  avoid  claiming  as  new,  what 
every  tyro  in  mechanics  knows  to  be  far  older  than  himself. 


22.  For  a  mode  of  Uniting  Timber  in  Building  Domes, 
Bridges^  fyc;  William  Annesley,  Albany,  New  York,  Nov.  6. 

(See  specification.) 

•  —— — — 

23.  For  improvements  in  the  Mode  of  Building  Vessels; 
William  Annesley,  Albany,  New  York,  November  6. 

(See  specification.) 
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25.  For  an  improved  labour-saving    Tanning  Apparatus; 
William  Browiy  City  of  New  York,  Jfovember  11. 
(See  specificaaoQ.) 


26.  For  an  improvement  in  tte  Power  Loom;  John  Standish, 
BeUbnt,  Providence  coonty,  Rhode  hlandy  November  11. 

^  My  improTement  in  weaving  consists  in  pressing  the  cloth  besm 
against  the  ram  beam,  by  levers,  as  is  clearly  explained  in  the  draw- 
ing  snnexedi,  fully  complying  witii  the  requisitions  of  the  patent  act. 
The  advantage  resultii^  ftom  my  improvement,  is  in  consequence 
of  the  two  beams  revolving  with  equal  motion.  As  the  yam  is  dis- 
charged from  the  yarn  beam,  the  cloth  is  wound  npon  the  cloth  beam 
with  an  equal,  steady  motion;  avoiding  the  inequalities  in  the  cloth 
as  woven  in  the  usual  method.'' 

The  foregoing  sententious  paragraph,  comprehends  nearly  the 
whole  of  the  specification.  In  it  is  contained  the  description  of  the 
machine^  an  account  of  its  utility,  and  a  decision  that  the  patent  law 
has  been  fully  complied  with.  "We  hope  for  the  sake  of  the  paten- 
tee, that  the  plan  may  be  found  t6  be  new,  useful,  and  profitable. 

The  arrangement  is  well  represented  in .  the  drawing.  The 
gudgeons  of  the  cloth  beam  ma  in  moveable  npr^hts,  connected  to- 
gether by  a  bar,  and  are  operated  upon  by  a  weighted  lever.  No 
machinist  would  be  at  a  loss  in  carrying  the  plan  into  operation,  the 
simple  idea  being  oiice  given. 

27.  For  an  improvement  in  the  Tempie  of  the  Common 
Power  Loom;  John  Standish,  Belfont,  Providence  county,  Rhode 
bland,  November  11. 

The  specification  of  the  temple  is  about  as  short  as  that  of  the 
power  loom;  it  refers,  however,  throughout^  to  the  drawings  which 
accompany  it;  these  are  so  wretchedly  executed,  that  we  could  not 
undertake  the  task  of  deciphering  them. 


5^.  For  improved  Fire  Brines;  John  James  Giraud,  Baltic 
niore,  Maryland,  November  11. 

We  have  more  than  once  met  with  Mr.  Giraud,  in  our  visits  among 
the  patentees,  and  we  recollect  that  his  anticipations  are  always  m. 
an  elevated  character.  In  the  case  in  hand  he  has  taken  care  not 
to  fall  below  his  ordinary  level.  In  his  peroration  the  patentee  in- 
forms us  that  by  his  '<  improvements  in  hydraulics  and  nre  engines, 
water  may  be  thrown  double  the  distance  as  is  accomplished  at  pre- 
sent, and  witti  very  little  power." 

The  description  then  informs  us  that  two  cylinders,  each  with  caps 
or  domes,  are  to  be  placed  one  within  the  other,  a  space  of  an  inch 
bei^g  left  between  each;  but  as  one  of  the  cylinders  is  to  be  six,  and 
the  other  five  inches  in  diameter,  we  should  have  looked  for  only 
half  an  inch  of  space  between  the  two.  The  inner  cylinder  is  to  be 
suspended  within  the  outer,  and  its  lower  edge  is  not  to  reach  to 
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the  bottoiDy  as  it  is  to  operate  as  an  air  chamber.  The  lower  end 
of  the  outer  cjrliDder  is  to  be  closed  by  soldering  a  bottom  on  to  it. 
The  particular  form  of  some  of  the  parts  cannot  M  nven  without  a 
drawing,  and  this  we  do  not  think  the  occasion  justines.  The  part 
which  we  have  described  operates  simplj  as  the  common  air  vessel. 
Two  openings  are  to  be  left  in  the  bottom  of  this  vessel,  which  are 
to  be  covered  with  valves.  Two  forcing  pumps  constructed  in  the 
manner  of  those  used  in  other  fire  engines  are  to  force  the  water  into 
the  air  vessel.  A  pipe  to  receive  the  goose  neck,  passes  through  the 
domes  or  caps,  of  the  two  first  described  cylinders. 

We  now  quote  the  patentee. 

**  Upon  the  same  principle  may  be  constructed  a  great  reservoir 
for  atmospheric  air,  and  to  raise  water  of  itself  to'a  certain  height, 
bj  pressing  this  air  bv  mfcans  of  a  pump  of  a  suitable  construction, 
witn  weiehts  attached!  to  the  piston  to  produce  a  pressure  calculated 
to  raise  the  water  to  a  given  elevation. 

**  I  claim  my  principle  as  here  described,  not  only  to  convey  water, 
but  also  with  the  same  mechanical  means,  fire  and  steam,  fiuids  of 
every  description,  gases,  &c.  single  or  compounded.  I  also  claim 
my  principle  applied  in  any  manner  whatsoever,  to  machinery  of 
every  and  all  descriptions.  J.' J.  Giraud." 


29.  For  an  instrument  for  Stemming  qfDry  Tobacco;  Ger- 
main Bryant,  City  of  Richmond,  Virginia,  November  11. 

A  strip  of  steel  about  eight  inches  Ions  is  fixed  upright  upon  a  ta- 
ble. Through  this  strip  there  are  three  noles  of  different  sizes;  the 
stem  is  to  be  drawn  through  one  of  these  boles,  when  its  sharp  edge 
will  strip  the  leaf  from  the  stem.  The  strips,  the  patentee  says,  are 
much  more  perfect  than  those  obtained  by  hand.  The  quantity  of 
leaf  is  greater,  and  a  new  hand  can  perform  the  work  with  the  same 
facility  as  an  adept. 

30.  For  a  Rotary  Straw  Cutter;  Samuel  Wilson,  Darlington 
District,  South  Carolina,  November  11. 

A  solid  wheel  is  made  to  turn  by  a  crank,  in  the  manner  of  a 
grind  stone.  On  the  flat  face  of  the  wheel,  on  the  side  opposite  to 
the  crank,  is  fixed  three,  or  any  other  number  of  cutters,  in  the  di- 
rection of  radii  of  the  wheel;  these  steel  cutters  stand. out  from  the 
face  of  the  wheel,  at  a  distiince  equal  to  the  lensth  of  the  intended 
cut  straw.  The  straw  is  placed  in  a  trough,  ana  is  to  be  fed  to  the 
cutters  by  hand  or  otherwise.  '  The  claim  is  as  follows. 

<<  What  I  claim  as  new  in  this  invention,  is  the  arrangement  of 
the  cutters  on  the  face  of  the  solid  wheel,  in  the  direction  of  the 
radii  of  the  wheel,  and  at  a  distance  from  the  face  of  the  wheel, 
equal  to  the  required  length  of  the  cut  straw.  I  further  claim  as 
new,  the  iron,  or  steel  fixture  on  the  reversed  face  of  the  wheels 
nearly  opposite  each  other,  and  rubbing  aeainst  the  iron  fixture  in 
the  frame,  which  prevents  the  wheel  and  the  cutters  sprinsing  from 
the  fixed  plate,  which  forms  a  part  of  the  shear,  or  cutter.'' 
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Where  the  straw  is  fed  by  hand,  the  aolid  wheel  offers  some  ad- 
vantage, but  where  it  is  fed  by  rollers,  as  in  nomeroas  s^w  cutters, 
it  aff(ms  none.  The  cutters  fonninfl;  ridii  to  the  wheel,  is  far  from 
being  an  improTement  upon  those  which  are  curved,  or  which  form 
an  angle  with-  the  radii.  The  ^neral  structure  of  this  machine 
seems  to  us  to  possess -no  just  claim  to  novelty. 


81.  For  an  iAiprovement  in  the  manner  of  Covering  the 
Soofs  of  Houses  unth  Plates  of  Tin^  Copper  or  Zinc ;  Peter 
IV.  Ware,  Albemarle  county,  Virginia,  November  11. 

<<The  said  improvement  consists  in  locking,  or  grooving  the 
sheets  together  at  the  bottom,  as  well  as  on  the  sides,  and  securins; 
each  sheet  as  it  is  put  on,  with  hooks  of  the  same  metal,  at  top,  and 
on  the  side;  the  hooks  behig  nailed  on  to  the  sheeting  plank.  The 
advantages  are  evident,  as  not  a  single  nail  passes  through  any  one 
sheet  of  the  entire  roof,  except  on  the  outer  edges.  The  iockmg  at 
bottom  prevents  the  draft  of  air  which  causes  leaks." 

The  foregoing  is  the  whole  of  the  specification.  The  patentee  is 
•  mistaken  in  supposing^,  that  the  grooving  of  the  sides  and  bottoms  of 
such  plates,  is  a  new  mvention. 


32.  For  a  &lf  Tightening  Sacking  Bottom  Cot  Bedstead; 
Pennine  Williamson,  CSty  of  New  York,  November  11. 

There  seems  to  be  a  little  too  much  complexity  about  this  self 
tightening  cot.  A  description  of  it  would  not  be  very  intelligible 
without  a  drawing;  and  we  pass  over  man^  things  to  which  we 
would  more  willingly  afford  one.  .  If  the  invention  possesses  a 
moiety  of  the  virtues  ascribed  to  it,  it  is  a  very  good  thing.  The 
claims  are  no^  few  in  number,  -and,  we  think,  not  all  original; 
among  them  are,  the  a]>plication  of  a  mortise  in  the  less,  which 
mortices  are  slots,  allowing  the  pin  of  the- stretcher,  which  extends 
from  one  nair  of  lees  to  the  others,  to  slide  in  them;  the  applica- 
tion of  rails  inserted  into  the  head  and  foot  boards,  so  as  to  revolve 
on  their  axes;  the  application  of  wheels  to  the  feet;  the  support- 
ing bar,  with  the  piston  rod  attached;  the  application  of  a  stretcher 
to  the  centre  of  the  legs;  the  lever  fastening;  the  application  of 
slots,  and  also  detachable  woven  cord  bottoms  to  cots,  &c.  &c. 

We  have  frequently  seen  stretchers  to  the  legs,  and  detachable 
bottoms,  attached  to  the  rails  by  pins,  as  shown  in  the  drawing.  If 
there  is  any  thing  new  in  the  mode  of  applying  them  by  the  present 
patentee,,  we  do  not  understand  his  descnpfion. 


33.  For  an  Apparatus  for  Holding  Tow  Lines,  and  for  other 
purposes;  Robert  Davis,  Philadelphia,  Pennsylvania,  Nov,  11. 

This  apparatus  is  a  kind  of  double  lever,  working  upon  a  pin 
something  like  a  pair  of  shears,  a  spring  operates  to  close  the  ends 
which  are  to  hold  the  tow  line;  these  ends  have  a  cavity  through 
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which  the  line  pMset.  Wh«o,  to  prevent  accident,  it  beoemes  ne- 
cesaarj  to  detach  the  tew  linoi  the  upper  lever  is  to  be  pressed 
down,  and  the  line  liberated.  The  apparttns  appears  to  be  simple, 
but  it  is  not  clearly  described. 


84.  For  an  improvement  in  Cider  Mills;  Charles  Rice,  Barre, 
Worcester  county,  Massachusetts,  November  11. 

This  cider  mill  and  press  are  placed  upon  wheels,  to  move  them 
from  place  to  place.  There  is  a  sweep,  attached  to  an  upright  shaft, 
to  be  turned  by  horse  power.  The  apples  are  put  into  a  hopper,  at 
the  lower  part  of  which  is  a  cylinder  with  teeth,  by  the  revolution  of 
which  they  are  ground.  The  pommage  falls  into  a  square  or  circu- 
lar rack,  or  cage,  in  which  it  is  to  be  pressed.  At  the  bottom  of 
this  cage  there  is  a  follower,  which  may  be  drawn  up  by  two  screws, 
the  cider  then  runs  down  into  a  trough  below. 

^  The  invention  here  claimed^  and  for  which  a  patent  is  desired, 
is  the  press;  the  rack;  and  the  arrangement  of  the  different  parts  of 
the  mill  as  before  described." 

This  claim  we  think  much  too  indefinite,  as  there  are  other  pa- 
tented cider  mills  in  which  some  of  the  arrangements  are  essentially 
the  same  with  the  present. 


35.  For.  an  improved  Chth  Mangle;  Thomas  Rnndle^  Boston, 
Maflfiachusetts,  November  11.   . 

In  this  machine,  the  mangling  is  to  be  performed  between  cylin- 
ders, without  a  traversing  Imx.  The  method  of  making  the  whole  is 
illustrated  by  drawings,  referred  to  throughout.  The  admeasure- 
ment of  t^e  different  parts  is  pven  with  minuteness,  but  we  are  not 
told  in  what  the  novelty  of  the  machine  consists,  nothing  appearine 
in  the  form  of  a  claim.  The  use  of  rollers,  pressed  together,  instead 
of  a  loaded  box,  is  certainly  not  new,  yet  according  to  the  tf  nor  of 
the  specification,  the  whole  machine  roust  be  considered  as  claimed. 


3d.  For  an  improvement  in  the  Lathe  for  shaping  various  ar- 
ticles of  irregular  form,  according  to  a  pattern ;  Elias  Rhodes, 
Kingsbury,  Washington  county.  New  York,  November  11. 

The  specification  commences  by  informing  us- that  the^  species  of 
lathe  to  which  this  improvement  is  applicable,  has  been  in  use  for  a 
number  of  years  past,  for  the  shaping  of  gun  stocks,  and  other  arti- 
cles of  irr<^lar  figure  according  to  a  pajttern  of  the  article  to  be 
formed.  Tne  general  principle  of  its  operation  is  well  understood, 
and  will  therefore  require  but  a  brief  description." 

After  givinff  tids  brief  description,  it  is  said, 

<*  What  I  dsim  is  the  application  of  one  or  more  circular  saws  to 
the  above  described  lathe,  for  the  purpose  of  shaping  axe  helves, 
wagon  spokes,  or  any  other  article  wnich  may  be  shaped  therein,  ex- 
cwting  lasts  and  hat  blocks.'' 

This  is  rather  a  curious  kind  of  claim,  and  one  which  is  based 
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sjwn  a  covmoD,  but  veiy  mistokAo  DotioQ.  The  patentee  does  not 
pretend  to  have  invented  the  machine,  9nd  e:(oept8  lasts  and  bat 
blocka  from  hia  claim,  because  they  are  made  in  a  similar  lathe.  It 
baa  been  decided  in  court,  and  the  decision  rests  upon  the  plain  dic- 
tates of  common  sense,  that  to  apply  an  old  machine  to  a  new  pur- 
pose, 18  not  an  invention,  or  discovery,  for  which  a  patent  can  be 
anatuned. 


37.  For  an  improvement  in  Spinning  Cotton  Tam^  ^c.  being 
improvements  in  his  running  cap  spinner,  &c.;  John  Thorp, 
Providence, .Rhode  Island,  November  II. 

Tlie  specification  of  this  patent  was  published  in  our  last  volume, 
page£B& 


38..  For  an  improvement  in  the  machine  for  Thrashing  Crrain 
and  BalSng  Clover  Seed;  Leumaa  Cooley,  Qty  of  Philadelphia, 
Ncwenriber  II. 

This  thrashing  machine  differs  not,  in  its  general  structure,  from 
tke  great  family  of  that  name.  The  beaters  are  not  to  run  in  a 
strai^t  lino  from  one  end  of  the  cylinder  to  the  other,  but  are  to  be 
bent  19  corves,  or  to  form  aosles,  that  they  may  strike  the  srain  ob- 
iiqvelf  •  The  claim  is  to  ^  the  angular,  or  curved  beaters,  &ey  hav- 
ing a  tendency  Id  spread  the  grain  equally  over  the  cylinder,  before 
comioa  in  contact  with  the  concave  bed,  and  also  preventing  the 
whole  length  of  the  beater  from  striking  the  grain  at  the  same  time, 
and  canmqg  lass  fiiction." 

*<Placiag  of  ^  concave  half  circle,  or  bed,  round  the  end  of  the 
machine,  vmeh  admits  a  much  greater  concave  than  can  be  obtained 
in  any  other  way;  odnsequently  the  cylinder  may  be  placed  at  a 
greater  distance  fhim  the  concave  bed,  thereby  admitting  a  larger 
quantity  of  grain,  as  the  cylinder  has  a  more  extended  space  to  act 
upon  it.    It  also  separates  at  the  same  time  the  grain  from  the  straw.^' 


39.  For  a  Combined  Plough;  Samuel  Cline,  New  Britain, 
Bucks  coon^,  Pennsylvania,  November  12. 

This  combined  plough  is  intended  for  ploughing  in  light,  free  soils. 
There  is  a  lieam  with  handles  attached  in  the  usual  manner;  the 
plou|^  however,  are  not'fixed  to  this,  but  to  a  second  beam  which 
crossas  it  al  an  aa^e  of  45  d^ees.  To  the  transverse  beaiyi  it  is 
propoeed  to  affix  five  ploughs;  the  centre  one  standing  at  the  point 
where  the  transverse  is  attached  to  the  ordinary,  or  longitudinal 
beam.  TUa  vay  be.  called  the  centre  plough.  The  transverse 
beam  ia  about  5  feet  in  length,  the  ploughs  placed  about  14  inches 
apart,  caasii^  them  to  cut  about  ten  inches  each.  The  ploughs  con- 
sist simply  of  a  mould  board,  landside,  and  sheath,  or  standard. 
The  mould  board  is  drawn  and  flattened  out  so  as  to  supply  the 
place  of  a  share.    The  sole  of  the  plough  is  not  much  to  exceed  iU 
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eitreme  breadth.     Ten  inches  in  length,  and  eight  in  breadth,  it  is 
said,  has  been  found  to  answer  perfectlj  welh 

^  Two  horses  are  able  to  work  this  combined  plough  auite  easily, 
and  to  pitss  over  as  much  land  in  a  day  as  three  teams  ot  two  horses 
with  the  common  single  plough."    So  avers  the  patentee. 


40.  For  an  improved  Fire  Prodf  Chest;  Jolin  Scott,  CSty  of 
Philadelphia,  November  12. 

The  patentee  claims  to  have  made  various  improvements  in  the 
fire  proof  chest,  and  in  doing  so  we  are  more  tnan  apprehensive, 
that  he  has  included  things  which  are  without  the  shadow  of  noveU 
ty.     We  give  the  first  as  an  example. 

<<Sec.  ].  I  improve  the  incombustibility  of  the  wood  used,  by 
steeping  it  in  a  composition  of  water  with  salt,  and  pot  and  pearl 
ashes;  the  precise  proportion  of  each  not  being  material.  The  use 
of  the  pot  and  pearl  ashes  in  this  way,  and  for  this  purpose,  instead 
of  common  wood  ashes,  constitutes  this  portion  of  my  imprbvement.'^ 

Now  there  is  just  as  much  difference  between  the  ley  from  com- 
mon wood  ashes,  and  a  solution  of  pot  and  pearl  ashes,  as  there  is 
between  brine  and  salt  and  water,  potashes  consisting  entirely  of 
the  saline  matter  which  is  left  after  evaporating  the  water  from  com- 
mon ley.     There  is  no  novelty  in  this  application. 

The  second  improvement  consists  in  covering  the  wood  with  a  coat 
of  due  and  emery.  ^ , 

The  third  in  making  drawers  of  tin,  instead  of  wood. 

The  fourth  is  in  the  form  of  the  castor,  which  consists  in  making 
some  parts  of  it  rounding  which  have  sometimes  been  made  flat. 

There  are  in  the  whole  ten  sections,  each  referring  to  a  particular 
improvement,  so  called,  and  some  of  them  probably  deserving  the 
name;  but  in  taking  out  a  patent,  if  a  new  pieCe  is  put  upon  an  old 
garment,  the  rent  is  made  worse,  by  at  least  thirty  dollars. 


41.  For  a  mode  or  maimer  of  Supplying  the  Boilers  of  Steam 
Engines  with  water;  John  S.  Williams,  Maysville,  Mason  county, 
Kentucky,  November  17. 

(See  specification.) 


42.  For  an  improvement  in  Monuments^  Memento  Plates^ 
StatueSj  and  Mantel  Pieces^  by  the  application  of  cast  iron  in- 
stead of  stone  or  wood ;  Henry  Libeneau,  City  of  New  York,  No- 
vember 17. 

This  patent  is  taken  for  making  the  fore^ing  articles  of  cast  iron. 
In  the  specification  we  meet  with  calculations  of  the  relative  cost  of 
cast  iron  and  stone,  and  have  an  essay  upon  the  subject  rather  than 
a  description  of  what  the  patentee  has  invented.  There  is  no  claim 
made,  and  the  whole,  therefore,  is  patented.  We*  have  no  confi- 
dence in  the  validity  of  such  a  patent;  or  rather  we  feel  confident 
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that  it  is  altogether  invalid.  Cast  iron  mantels,  and,  indeed,  arti* 
cles  of  almost  every  description  to  which  this  materiaV  ia  applicable, 
are  made  in  England,  and  have  been  in  use  for  many  years. 


43.  For  a  machine  for  Baising  Mudy  Sand,  or  CHravtljfroni 
the  Beds  ef  Streams ^  BiverSy  and  Harbours;  Elisha  H.  Hobu^ 
Norwich,  New  London  county,  Connecticut,  November  18* 

The- general  structure  of  this  machine  is  similar  to  some  of  those 
now  in  use  for  the  same  ]>Orpose.  The  patentee  savs,  («some  of  the 
advantages  gained  by  my  improvements,  are  the  facility  and  desnatcfr 
with  which  the  machine  is  operated.  Heretofore  the  shovel  hav 
been  brought  back  by  hand,  by  a  crank  on  the  stern  of  the  boat, 
whereas  it  is  now  brought  back  by  the  horses,  or  whatever  other 
power  may  be  applied.'^ 

44.  For  a  method  of  Ornamenting  Horn  and  Tortoise  J^hell 
Comhs,  so  as  to  resemble  carved  work ;  Maulby  J.  littleboy, 
CSty  of  Philadelphia,  November  19. 

This  patent  is  obtained  for  pressing  tortoise  shell  and  horn  combs 
in  dies,  by  the  aid  of  heat.  Combs  so  ornamented  have  been  im- 
ported in  great  numbers  from  India.  This  mode  of  ornamenting 
articles  made  of  these  materials  is  one  of  the  best  known  processes 
in  ^e  mechanic  arts;  still  the  patentee  claims  *<the  method  of  put- 
ting an  ornament,  or  impression,  upon  horn  and  tortoise  shell  combs, 
so  as  to  resemble  carved  work,  by  dies,  heat,  and  pressure. '' 


45.  For  a  Kitchen  Orate;  Levi  Disbrow,  Qty  of  New  York, 
November  22. 

This,  which  the  inventor  calls  the  Jaokson  Grate,  is  for  burn- 
ing anthracite  coal,  and  is  made  exactly  like  the  grates  most  com- 
monly used  for  that  purpose,  but  of  greater  length.  To  ree;ulate  the 
size  of  the  fire  he  uses  partitions  of  iron  which  are  moveable,  and  ex- 
tend from  the  front  to  tne  back  of  the  grate.  We  are  told  that  there 
nsay  be  an  oven  attached,  if  required,  and  that  the  crane  should  be 
strong  enough  to  bear  what  is  hung  on  it,  which  is  certainly  very 
proper.  ^'  The  patent  is  not  claimed  on  the  grate  alone,  but  as  to  the 
manner  of  applying  it  to  use."  This  is  all  that  appears  in  the  form 
of  a  claim,  and  as  we  do  not  clearly  understand  what  is  meant  by  it, 
we  leave  it  to  the  judgment  of  our  readers. 


46.  For  a  machine  for  flashing  of  C lot hes^  scorning  of  yam, 
&c. ;  J.  Tenny,  New  Woodstock,  Madison  county,  New  York, 
November  23. 

A  swing  frame  with  a  roller  at  the  bottom  of  it^  is  made  to  vi- 
brate by  hand;  the  clothes  are  placed  in  a  trough  with  a  bed  piece 
of  suitable  curvature. 

There  is  no  claim,  and  as  similar  machines  have  been  long  since 
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patented,  tried,  and  abandoned,  we  apprehend  &at  the  want  of  a 
claim  wil!  not  be  a  source  of  loss. 


'  47.  For  a  machine  for  HuUing  Clover  Seed^  Sice^  ^c;  Wil- 
liam Mannif^,  Westfield,  Essex  county.  New  Jersey,  Nov.  34. 

The  invention  claimed  is  «^the  mode  of  hulling  clotef  seed^  rice^ 
barley,  and  other  small  grain,  by  the  revolution  of  a  cylinder  in  a 
curved  hollow  bed,  covered  with  wire,  orothdr  teeth." 

We  know  of  no  method  more  commonly  adopted  than  that  of  huU-> 
ing  by  a  cylifider  set  with  teeth,  and  working  in  a  concave  bed,  it 
is  probable,  therefore,  that  this  machine,  ii  well  made,  may,  in  one 
respect,  fulfil  the  anticipations  of  the  patentee;  we  were  going  to 
say  of  the  inventor,  but  he,  undoabtedly,  has  ^^-paased  the  boarne." 

48.  For  an  improvement  in  Clocks  and  THme  Pieces;  Jacob 
D.  Custer,  Norristown,  Montgomery  county,  Pennsylvania,  No- 
vember 24.  ; 

The  specification  of  this  patent  is  by  no  means  a  description.  A 
drawing  accompanies  it,  but  this  is  without  written  references.  A 
model  IS  referred  to  throughout,  which  model  is  in  the  patent  office, 
and  js  incanable  of  publication. 

This  mode  of  procedure  is  altogether  incorrect,  and  insufficient. 
The  model  is  a  mere  contingency,  and  it  is  requisite  that  the  inven-* 
tioh  should  be  made  fully  known  without -any  reference  to  it. 

"What  appears  in  the  form  of  a  claim  we  will  cq)y,  although  it 
will  affi>rd  but  little  light  respectins  the  nature  of  the  tning  patented. 

<*The  following  are  the  parts  improved,  which  your  petitioner 
claims.  The  whole  of  the  moving  works  except  the  weights  and 
line.  And  the  whole  of  the  striking  and  alarm  works  except 
the  barrel  wheel  and  its  line  and  weight  And  the  piece  that  comes 
out  through  the  dial,  at  the  left  side,  to  set  it  to  strike,  or  strike 
and  alarm,  or  alarm  only,  or  neither  strike  nor  alarm.  And  the 
main  wheel,  and  the  date  wheel,  and  the  case*  And  the  fly  wheel 
and  verae,  or  pendulum  and  verge,  or  scales  and  verge,  to  regulate 
the  stroke.  And  the  hammer  with  a  spring  as  common  clocks.  And 
the  bell  on  the  top  as  in  common  clocks*  And  the  time  piece  the 
same  as  the  moving  works  of  this  model*  And  the  application  of 
those  striking,  or  fdarm  works  to  watches.  And  the  application  of 
those  striking  or  alarm,  or  movine  works  to  clocks  made  m  the  com-* 
mon  way,  and  wooden  clocks  made  after  this  plan." 

Jacob  D.  Custer. 

The  foregoing  claimer,  and  disclaimer,  is  a  fair  sample  of  the 
clearness,  or  rauier  of  the  amb^uity,  of  five  closely  written  pages 
of  description.  Those  who  do  not  understand  the  thing  from  the 
foregoing,  are  referred  to  the  model  room  at  the  patent  office. 


49.  For  a  Thrashing  Machine;  Alonzo  S.  Smith,  Brutos, 

lyuga  county,  New  York,  November  24. 

The  usual  cylinder  with  teeth,  and  a  hollow  segment  form  the 
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operative  parts  of  this  machine.  There  is  a  long  list  of  claims  for 
the  particalar  mode  of  forming  abd  arranging  certain  parts^  but  we 
do  not  see  in  it  any  thing  particularly  worthy  of  notice. 


50.  For  an  impTOvement  in  the  Machine  for  Dressing  Hemp 
and  Flax;  Joel  Dewey,  jr.  Troy^  Rensellaer  county,  New  Yorfc 
Noyember  25. 

Tkb  machine  is  much  less  complex  than  most  of  those  used  for 
flax  dressingi  and*this] would  be  no  sn^all  praise,  provided  it  was  equal 
to  them  in  opeaation* '  It  appears  to  us^  however,  to  be  an  improTe-^ 
ment  soraewnat  like  those  which  have  been  proposed  in  the  steam 
engine^  bv  indiyiduals  unacquainted  with  its  history,  who  have  gonci 
a  hundrea  years  back$  and  patented  Capt.  Savary^s  over  agiin. 

The  patentee  nses  what  he  calls  a  swtnglib^  cylinder.  This  cdti- 
usts  of  fonr  arms,  each  carrying  a  wooden  knife.  The  hemp  or  fiax 
is  to  be  allowed  to  hang  over  a  bar^  or  hanging  piece,  in  sucn  a  way 
that  theVnWei  nfar  operate  upon  it  There  are^  alto^ether^  two  fluted 
roWeva  between  which  the  hemp,  or  flax,  is  to  be  passed^  The  lower 
is  to  be  pressed  against  the  upper  roller  by  a  we^hted  lever^  or  bar, 
in  a  well  known  manner.  The  claim  is  ^  the  way  of  making  the  fluted 
rollers.  The  manner  of  weighting  and  graduating  said  rollersi  also 
the  maBDer  of  constmcting  the  swingling  cylinder,  and  hanging  piece 
to  swingle  over.'* 

What  is  the  particular  <*  way  of  making  the  fluted  rollers,"  we 
are  not  toM;  and  in  fact,  the  whole  machine  is  very  imperfectly  de^* 
scribed,  and  badly  represented  in  the  drawings 


51.  For  an  improvement  in  the  art  of  Mant^facturing  ail 
kinds  of  Bottles^  Decanters,  and  other  pressed  hoUow  Glass- 
ware, with  ibe  neck  or  apertures  smaller  than  the  cavity  or 
inside  diameter  of  the  vessel ;  John  M'Gann,  Kensmgtoo,  Phila- 
dddboa  county,  Pennsylvania,  November  26. 

When  a  deouiter,  or  similar  vessel,  is  to  be  m^de,  there  are  to  be 
tfo  mooMs,  with  their  proper  presses.  In  one  mould  the  lower 
part  of  the  decanter  is  formed,  in  the  other,  the  upper  part  and 
neck.  One  of  the  moulds  is  fixed  to  &  hinge  in  such  a  way,  that 
when  the  cores  of  the  two  parts  are  withdrawn,  one  mould  will  turn 
over  upon  the  other,  and  bring  the  edges  of  the  glass  into  exact  con- 
tact, when,  b^  a  slight  pressure,  they  are  made  -to  adhere;  the 
mouUa  are  then  opened,  and  the  decanter  removed  from  it 

The  claim  is  to  tiiat  construction  of  the  cores  and  moulds  which 
enables  the  operator  to  form  vessels  of  glass,  in  the  way  above  de^ 
scribed. 


52.  For  an  instrument  for  Cutting  Channels  for  Seams^  in 
the  Soles  of  Boots  and  Shoes;  James  Cole,  East  Bloomfield,  On- 
tario coanty,  New  York,  November  26. 

This  instfiiment  consists  of  a  knife  which  projects  from  the  end 
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of  a  pieoey  or  pieces,  of  wood,  formed  in  the  manner  of  the  shoulder 
piece,  used  by  shoemakers. 

The  knife  has  a  slot  in  it,  and  is  fixed  bj  means  of  a  screw,  al- 
lowing it  to  be  set  so  as  to.  cut  to  a  greater  or  less  depth.  The 
claim  18  to  the  construction  and  use  of  such  an  instrument. 


53.  For  an  improvement  in  the  Mode  of  Combining  Print- 
ing Types  for  Music;  George  Bruce,  city  of  New  York,  No- 
yember  27. 

(See  specification.)  • 


54.  For  a  Fan  moved  by  Mechanism^  for  bed  chambers, 
dining  rooms,  halls j  ^c;  James  Barron,  Norfolk,  Norfolk  county, 
Virginia,  November  27. 

Four  wheels  and  four  pinions  are  to  be  fixed  in  a  suitable  frame. 
A  barrel,  like  a  clock  barrel,  with  a  weight  and  line  attached  to  it, 
is  to  be  wound  up  to  keep  the  fan  in  motion.  It  is  so  calculated  as 
to  run  about  eight  hours.    A  crank  upon  the  shaft  of  the  last  pinion, 

S'ves  motion  to  a  rod,  which  is  to  vibrate  like  a  pendulum  rod;  upon 
e  end  of  this  rod  the  fan  is  placed. 

<*The  improvement  here  claimed  is  the  above  described  machine 
for  fanning  bed  chambers,  dining  rooms,  halls,"  &c. 

The  foreg^ihg  is  certainly  a  very  complex  mode  of  attaining  the 
proposed  object.  We  should  find  no  difficulty  in  makine  a  niMch 
more  simple  instrument  for  the  purpose,  and  which  certainty  would 
not  interfere  with  the  claim  to  <*the  above  described  machine.'' 


55.  For  a  Thrcuhing  Machine;  Samuel  Turner,  and  Norris 
Barnes,  Aurelius,  Cayusa  county.  New  Fork,  November  27. 

Another  cylinder,  and  another  hollow  segment,  are  united  to- 
gether, and  these  twain,  as  heretofore,  form  one  thrashing  machine. 
The  segment  is  to  be  of  cast  iron  and  fluted,  the  beaters  are  to  be 
formed  of  square  bars  of  wroueht  iron,  and  twisted,  and  <*  the  piy- 
ticttlars  which  the  petitioners  claim  as  their  invention  and  improve- 
ment, are  the  reeded  and  fluted  bed  for  the  cylinder;  and  the 
peculiar  position  and  construction  of  the  Beaters  on  the  cylinders. 
But  they  claim  the  ri^t  of  every  modification  of  said  improvement, 
which  is  consistent  with  the  principle  of  the  same  as  herein  described 
and  specified." 

There  have  been  so  many  modifieationa  of  ^the  same  jDruictjofe, 
previously  patented,  that  the  acquiescence  of  certain  individuals  in 
the  claim  here  set  up,  is  a  point  which  verily  admits  of  some  doubt. 


56.  For  a  T%rashing  Machine,  called  Flagg's  Rotary  Thrask- 

ing  Machine ;  David  Ragg,  jr.  City  of  New  York,  November  29. 

There  are  two,  or  more,  cylinders  with  rows  of  teeth  upon  them; 
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the  teeth  of  one  cylinder  being  made  to  pass  in  the  spaces  between 
the  teeth  of  its  anta^nist  ne  are  told,  however,  that  a  hollow 
bed  with  teeth,  may,  m  some  cases,  be  substituted  for  one  of  the 
rollers. 

The  claim  is  to  <<  the  manner  and  form  in  which  the  cylinders 
operate  together,  as  above  described,  for  the  aforesaid  purposes." 


57.  For  a  Roiary  Sieam  Engine  and  Boiler;  Caleb  Tomp- 
kins, Montgomery,  Montgomery  county,  Alabama,  November  30. 
The  history  of'*^ rotary  steam  engines,  is  a  history  of  failures,  in 
which  much  talent  and  money  have  been  spent,  and,  hitherto,  to  no 
>  good  purpose;  manv  of  the  best  practical  en^neers  are  now  satisfied 
uat  the  rotary  will  never  supersede  the  reciprocating  eneine.  The 
engine  described  by  the  present  patentee,  does  not  f^Tord  any  thine 
new  in  principle,  and  its  details  are  so  imperfectly  described,  and 
so  obscurely  represented  in  the  drawing,  tnat  it  offers  nothing  to 
justify  an  augury  in  its  favour.  There  is  no  claim  made  to  any  part. 
The  anticipations  of  tiie  patentee  are,  as  is  frequently  the  case,  of  a 
character  somewhat  too  magnificent;  they  are  manifestly  theoretical, 
as  we  are  very  certain  that  a  practfcal  essaj  would  have  subtracted 
much  from  the  sum  entered  on  the  credit  side. 

The  boiler  described  is  S  feet  in  diameter,  and  10  feet  in  length, 
and  we  are  told  that  <<  this  engine  is  capable  of  producing  200  horse 
power,  as  is  calculated  at  present,  and  can  be  practically  used  in  all 
cases  where  steam  power  may  be  required,  for  boats,  carriages,  fac- 
tories, mills,  and  in  all  other  places.''  **The  use  of  this  engine  and 
boiler,  will  render  the  use  of  steam  full  fifty  centum  less  expensive 
than  those  now  in  fi;eneral  use."  Pertiaps  so,  but  we  <<have  little 
hope,  and  no  confidence." 


Specifications  of  American  Patents. 

Spedficaiwn  of  a  foientfot  improvemenii  in  the  Saw  Set*  Chranied 
to  Ebenezer  WnrriNO,  Berk$hire^  Tioga  county^  New  York^ 
Ocicber  15,  1830. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Ebenezer  Whit- 
ing, have  invented  certain  improvements  in  the  saw  set,  which  im- 
provements are  applicable  to  saws  of  all  descriptions,  and  that  the 
roliowing  is  a  full  and  exact  description  of  the  same. 

The  saw  set  which  I  use  operates  uj^n  the  principle  of  punchiug, 
and  is  represented  in  the  drawings  which  accompany  this  specifics- 
tion.  Fig.  1,  exhibits  a  convenient  form  for  the  saw  set  when  used 
for  hand,  panel,  or  other  similar  saws.  It  has  a  shank  by  which 
it  may  be  firmly  fixed  in  a  vice,  or  in  a  hole  made  in  a  bench  for 
that  purpose.  The  punch  is  sustained  by  a  spring  attached  to  the 
iron  support^  which  is  usually  cast  in  one  piece  with  the  shank.  A 
piece  of  tempered  steel  is  let  into  the  iron,  immediately  under  the 
punch,  and  forms  the  bed  between  which  and  the  punch  the  saw 
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tooth  Btands  when  it  is  to  be  set  There  are  two  pios,  or  wires, 
which  serve  as  ruides  to  the  saw  teeth  as  they  are  successivelj  set 
The  punch  is  filed  so  that  its  two  sides  which  meet  between  the 
pins,  form  ^  acute  angle,  so  as  to  be  adapted  to  the  form  of  a  saw 
tooth.  A  plate  of  brass,  or  other  metal,  upon  which  the  blade  of  the 
saw  is  to  rest,  is  made  to  raise,  or  lower,  bj  means  of  screws,  which 
are  tapped  into  the  iron  part  of  the  frame  through  which  they  pass, 
and  swivel  in  the  plate  above^  A  bent  spring  bears  upon  the  heads 
pf  the  screws,  to  retain  them  in  their  plapes.  -(See  Fig.  1.) 


Fig' I' 


Fig,  S,  is  the  same  principle  adapted  to  saw  mill,  cross  cut,  and 
Dther  lar^e  saws.  The  pins  which  guide  the  teeth  are  not  seen  in 
the  drawine,  as  thej  are  hidden  by  Sie  punch.  They  rise,  however, 
from  a  steel  bed,  as  in  the  former  instance,  and  the' punch,  instead 
of  bein|;  filed  to  an  acute  angle,  is  left  square,  and  has  two  holes 
drilled  in  its  face  to  admit  the  pins,  and  allow  the  punch  to  plaj. 
There  are  two  screws  by  which  ta  rogulnta  the  set  of  the  saw,  and 
also  a  bent  spring  There  is,  on  the  back,  a  mass  of  cast  iron  which 
serves  for  a  nandle,  and  at  the  same  time  by  its  inertia,  sustains  the 
ptr^ke  of  the  hammer  when  a  tooth  is  set 


^fir«. 


I  do  not  claim  the  setting  of  saws  by  punching,  the  same  having 
been  heretofore  practised;  but  what  I  claim  as  my  improvements,  are, 
the  use  of  the  two  pins  to  guide  the  tooth  of  the  saw;  the  making  of 
the  iron  frame  so  that  the  nmbs  which  contain  the  screws  form  a  T 
with  the  body  of  the  instrument;  the  mass  of  metal  to  prevent  the 
recoil  of  the  instrument  when  struck  with  a  hammer;  the  manner 
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in  which  the  set  is  regulated  bj  means  of  the  screws,  and  the  gene* 
rai  arraogement  of  the  whole  to  produce  the  intended  effect. 

Ebenszer  Whiting. 


Spe^eaium  of  a  patent  for  a  machine  for  Scraping  the  Flesh  and 
Hair  from  JERdes  and  Skm$  in  the  process  of  Tanning/and  for 
Dressing  the  same,  and  also  for  all  other  scraping  necessary  in 
tammgj  currymg,  and  haiher  dressing*  Also' for  cleaning  wool 
on  shetp  skins,  and  taking  the  same  therefrom.  Granted  to  Tho^ 
HAS  W11.1.1AICS,  Rochestetj  Monroe  county.  New  York,  November 
4,1830. 

This  machine  consists  of  a  wooden  frame,  in  which  is  set  a  cylin- 
der of  wood  fornished  with  four  knives  of  steel  or  iron,  so  placed 
upon  the  cjlinder  as  to  form  obtuse  angles  on  opposite  sides  of  the 
same.  The  cjlinder  is  turned  bj  horse  or  water  power,  or  maj  be 
turiMd  by  a  crank  bj  hand.  The  object  of  the  knives  is  to  scrape 
the  flesh,  or  hair^  from  the  hides  or  skins;  the  edges  may  be  made 
sharp,  or  obtuse,  accordins  to  the  purpose  for  which  thej  are  used. 
The  hide,  or  skin,  is  placed  beneath  the  cjlinder  between  that  and  a 
bed  pieces  which  bed  piece  is  so  made  as  to  fit  the  lower  surface  of 
the  cjlinder.  The  hide,  dr  skin,  is  carried  under  the  cjlinder,  and 
kept  smooth  bj  the  angular  and  spiral  position  of  the  knives.  The 
object  of  the  bed  piece  is  to  press  the  hide  or  skin  equall  j  upon  the 
edge  of  the  knife.  The  pressure  is  reflated  bj  a  weight  attached 
to  two  lerers,  by  which  the  bed  piece  is  raised  or*lowered.  These 
levers  are  attached  to  a  weight  which  consists  of  a  box  or  trough 
filled  with  weigjhts;  or,  instead  of  a  trough  and  weight,  a  spiraljspring. 
This  wdght  is  raised  or  lowered  bj  means  of  another  lever,  placed 
on  the  fiame  work,  above,  and  connected  with  the  weight  bj  a  rod 
or  line.  There  is  a  small  cjlihder  placed  parallel  to  the  one  above 
described,  and  turned  bj  a  crank.  The  object  of  this  cjlinder  is  to 
wind  up  the  hide  or  skin  after  it  has  undergone  the  process  of  scrap- 
ing from  the  knives;  the  hide  or  skin  is  attached  or  fastened  to  the 
last  mentioned  cjlinder,  bj  pressing  a  part  of  it  into  a  long  mortise 
with  a  bar  made  to  fit  the  mortise.  Thomas  Williams. 


Sped^UatUm  of  a  patent  for  an  Inking  Apparatus^  being  an  improve^ 
ment  on  the  inking  apparatus  ff  NeaPs  vertical  press,  and 
ifpfying  the  same  to  other  presses.  Granted  to  Richard  Wood, 
C%  of  New  York,  November  4,  1830. 

Is  the  application  of  this  machine,  the  operator  in  turning  the 
rounce  hmdfe,  in  order  to  run  the  bed,  or  co£Sn,  of  the  press  under 
the  platen,  turns  the  arbor  which  is  connected  with  the  rounce, 
which,  drawing  upon  the  strap  fastened  upon  the  barrel  contiguous 
io  the  bevel  wheel,  mnds  up  the  weight  hung  upon  the  barrel,  upon 
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the  sliding  shaft  to  which  this  strap  is  attached;  at  the  same  time 
turning  the  two  distributing  rollers.  In  reversing  the  motion  of  the 
rounce,  in  order  to  withdraw  the  bed,  the  oth^r  barrel  upon  the 
arbor  being  held  against  the  immoyeable  ratchet  by  the  spiral  spring, 
winds  up  the  wei^t  upon  the  other  barrel  of  the  sliding  shaft;  the 
motiojA  of  the  arbor  being  reversed,  the  strap  upon  the  other  barrel 
unwindfli  from  the  barrel,  and,  the  tjmpan  be;^ng  raised,  pressing 
upon  one  of  the  levers  before  mentioned,  bears  off  the  barrel  from  the 
ratchet,  and  allows  the  strap  on  that  also  to  unwind:  Ue  frisket  be- 
ing now  raised;  pressing  upon  the  other  lever,  tiips  the  catch  which 
holds  back  the  sliding  shaft,  and  the  weights  now  acting,  one  of  them, 
hansinjB;  upon  a  strap  which  passes  over  a  roller  placed  upon  the 
back  side  of  the  fountain,  draws  the  carriages  with  the  shaft  and  flj 
wheels  forward,  and  falling  on  the  board-fixed  upon  the  lever  placed 
across  the  lower  part  of  the  frame,  bears  down  the  levee  &nd  moves 
the  fountain  rollers;  while  the  other  weight,  giving  motion  to  the  flj 
wheels,  the  elastic  or  composition  roller,  is  made  to  pass  twice  over 
the  form  upon  the  press;  by  which  time  the  strap  that  trips  the  catch 
which  keeps  the  sliding  shaft  forward,  having  wound  up,  the  stop  at 
its  end,  trips  the  catch,  and  the  weight  contmuing  to  descend,  the 
straps  extending  from  the  sliding  shaft  to  the  arbor,  having  in  the 
mean  time  been  wound  upon  the  shaft  hj  its  revolutions,  so  as  to  be 
drawn  tight,  the  shaft  is  drawn  back  to  its  former  position;  bearing, 
in  its  return,  upon  the  tail  of  the  inkio^  roller,  which  is  raised  from 
the  fountain  roller  to  the  large  distributing  roller,  and  communicates 
to  it  a  portion  of  ink.    The  operation  may  now  be  repeated. 

The  parts  of  this  machine  which  I  claim  as  my  improvements  and 
invention,  besides  its  application  to  printing  presses,  other  than 
'^Neal's  vertical  printing  press,''  are:  the  fixture  for  moving  the 
catch  which  holds  back  the  sliding  shaft;  that  for  moving  the  ratchet 
barrel  upon  the  arbor,  together  with  the  rachet  barrel;  that  for  mov- 
ing the  tountain  roller;  the  sliding  rods  and  carriages;  the  longitu- 
dinal pieces  at  the  ends  of  the  frame,  which  give  the  arms  of  the 
roller  a  horizontal  motion;  the  slot  or  range  of  holes  in  one  spoke 
of  each  wheel,  by  which  the  roller  niky  be  made  to  traverse  a  greater 
or  less  space;  the  placing  of  the  scraper  of  the  fountain  roller  on  the 
front  side  of  the  fountain  by  which  ink  may  be  more  conveniently 
put  into  the  fountain;  and,  the  fixture  for  raising  the  inking  roller 
from  the  fountain  roller  to  the  lai^e  distributing  roller. 

The  advantages  which  the  apparatus  with  my  improvements  pos- 
sesses over  Neat's  apparatus,  are:  that,  requiring  much  less  weight, 
the  apparatus  is  worked  with  proportionably  less  poi/^er;  tiiat,  as  the 
roller  may  be  made  to  traverse  a  greater  or  less  space,  the  appara- 
tus may  be  adapted  to  forms  of  different  magnitude,  and,  that  the 
machine  may  be  applied  to  printing  presses  in  common  use. 

RioRARD  Wood. 
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Spe^yUaiuni  cfa  pdaUfor  impravemeniM  an  a  mode  of^^  Building 
Boats  and  Sea  Vesieh^^*  patented  on  the  12th  day  of  Septemberj 
1816.  Chanted  to  William  Anneslet,  Albany j  New  York^  No' 
vewbtr  6,  IBSO. 

To  all  whom  it  may  concern,  be  it  known^  that  I,  William  An- 
neslej,  of  the  city  of  Albany,  in  the  state  of  New  York,  did,  on  the 
twemh  day  of  September,  in  the  year  one  thousand  eight  hundred 
and  sixteoiy  obtain  letters  patent  of  the  United  States,  for  a  mode 
^  <rf  boildisg  l>oat8  and  sea  Teasels,  without  the  ordinary  timbers, 
exeeptiBg  steoiy  stem  posts,  transom,  gangway  beams,  and  knees, 
by  three  or  more  courses  of  pfanking,  on  moulds,  with  tarred  paper 
between  each  course."  Add  that  after  man^  experiments,  I  have 
succeeded  ia  making  several  improvements  in  mjr  said  mode  of 
building  vessels  of  all  kinds,  whether  intended  for  river,  or  sea  ser- 
vice, and  that  the  followioe  is  a  full  and  exact  description  of  my 
said  VrnprovementSy  and  of  the  manner  in  which  the  same  are  prac- 
ticaWj  employed. 

Mj  former  practice  was  to  set  up  stem,  stem  post,  and  transom, 
with  a  fere  ana  aft  mould,  outside  from  transom  to  stem,  to  give  the 
fore  and  afl  rake,  and  without  kelson.  My  improvement  in  this 
part  consists  in  laying  a  kelson,  with  the  first  fore  and  aft  plank 
nrmly  attached  to  it,  and  projecting  an  inch,  more  or  less,  on  which 
ny  vertical  moulds  rest,  and  using  the  interior  fore  and  aft  mould 
attached  to  the  kelson. 

My  improved  method  of  planking  is  effected  as  follows.  My 
first  fore  and  aft  plank  being  parallel,  and  fastened  to  the  kelson, 
I  tack  my  smlinff  lath  to  the  moulds,  its  edge  bearing  on  the  centre 
plank  for  a  few  feet,  as  a  guide,  and  passing  it  up  without  bias,  to 
the  bow  deck  clamp,  (or  harping,)  where  it  strikes,  gives  the  curve 
of  the  centre  fore  and  aft  plank;  the  spiling  being  taken  from  the 
centre  of  the  fore  and  aft  mould  to  the  inner  edge  of  the  lath,  and 
transferred  to  the  plank,  havine  a  centre  line  struck,  and  the  spiling 
set  off  on  each  side,  ^ves  the  Tines  of  the  first  fore  and  aft  plank, 
where  the  vessel  is  an  equal  figure  from  the  centre.  Thus,  by  hav- 
ing the  planks  parallel  in  the  waist,  a  straight  edge  will  lie  along 
every  seam  when  planked;  beine  without  stealers,  or  irregular 
figures,  and  one  spiliuff  will  exactly  fit  all  round,  having  the  strike 
of  e<inal  width  where  the  fifi;ure  is  equal.  If  not,  it  will  require  one 
spiling  forward,  and  one  aft,  for  every  strake.  The  greatest  possi- 
ble strength  is  thus  preserved  in  the  planking,  as  the  fibre  of  the 
wood  is  unbroken  on  the  straight  side.  This  may  be  perfectly  un- 
derstood bv  reference  to  the  accompanying  drawings. 

When  tne  first  course  is  completed,  it  is  payed  over  with  a  coat 
of  pitch  and  oil,  lime  and  tar,  or  some  similar  composition;  and  over 
this  are  placed  sheets  of  tarred,  or  oiled,  paper,  as  is  likewise  done 
between  every  course  of  planking;  the  process  in  this  last  particular 
being  the  same  as  in  my  former  method  of  proceeding,  is.not  claimed 
u  uuikiog  any  part  of  my  improvements. 
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A  transverse  coarse  of  planking  is  next  to  be  laid  on^from  gun- 
wale to  gunwale,  as  far  as  the  waist  exten^S^  to  the  rise  fore  and 
aft,  it  may  be  laid  on  in  parallel  straight  plank,  but  where  it  begins 
to  rise,  spaces  should  be  left  equal  to  the  breadth  of  the  plank  de- 
signed for  use,  to  allow  the  plank  free  liberty  to  incline  to  the  cen« 
tre,  and  lie  flat.  The  spaces  are  afterwards  to  be  filled  up  by  tack- 
ing a  narrow  thin  lath  in  the  centre  of  the  space,  and  marking  the 
distance  between  the  edges  of  the  plank,  and  transferring  them  to  a 
plank  having  a  centre  line  struck  lengthwise  and  athwart^  correctlyy 
where  the  lath  and  centre  of  the  bottom  of  the  vessel  corresponds 

In  vessels  having  an  odd  number  of  courses,  as  S,  5,  or  7, 1  place 
them  alternately  fore  and  aft,  and  athwart  For  small  boats^  in  twa 
courses,  I  place  the  first  outside,  on  the  moulds,  and  bend  in  between 
the  moulds  the  second^  and  remove  the  moulds  as  they  interfere; 
When  the  moulds  are  removed  the  inner  layer  of  planking  is  caulked^ 
or  wedged,  and  the  outside  may  be  caulked  in  the  usual  manner^ 
But  instead  of  caulkine  I  have  invented  a  mode  of  wedging,  wbich 

I  greatly  prefer,  and  which  I  deem  a  very  important  improvements 
The  wedges  which  I  use,  are  made  of  wood,  and  are  a  httle  longer 
than  the  thickness  of  the  plank  to  be  wedged,  in  order  that  the  edges 
may  bend,  and  thus  key,  when  they  come  in  contact  with  the  plank<* 
ing  beneath  that  to  be  wedged.  The  wedges,  before  they  are  driven, 
are  dipped  into  white  lead  paint,  which  forms  a  perfect  water  proof 
cement 

In  order  to  ^ve  a  practical  idea  of  my  mode  of  procedure,  I  pre^ 
sent  the  following  account  and  description  of  the  building  of  the  De 
Witt  Clinton  steam  vessel,  at  Ithaca,  on  Cayuga  lake^  m  the  state 
of  New  York.  This  vessel  having  been  recently  built,  will  serve  to 
exemplify  the  improvements  on  my  former  patent,  for  which  I  now 
claim  an  exclusive  right 

This  vessel  is  100  feet  long  on  deck,  her  extreme  breadth  18  feet 
6  inches^  her  depth  of  hold  8  feet  lOi  inches,  and  consists  of  four 
courses^  as  follows^  First  course,  \\  inch  thick,  white  oak  plank. 
The  second  and  third  courses  are  each  |  inch  thick,  placed  transn 
versely,  in  succession.  The  fourth,  or  outside  course,  is  1^  inch 
in  thickness,  making  altogether  a  thickness  of  3{  inches.  The  kel- 
son,  65  feet  in  length,  is  of  pine,  12  by  9  inches^  with  a  centre  plank 

II  inches  wide;  it  was  laid  on  four  uprights,  sunk  two  feet,  and 
rising  three  feet  six  inches  above  ground,  and  well  braced.  On  each 
upright  was  placed  4  wedges,  in  two  courses,  all  levelled  fore  and 
aft,  and  athwart;  one  pair  to  be  driven  out  to  permit  the  transverse 
planking  to  pass  under,  and  then  to  be  replaced  to  relieve  the  others. 
Her  kelson  was  laid  level,  it  being  necessary  to  launch  her  broad- 
side. Her  fore  and  aft  and  vertical  moulds  being  set  up,  the  deck 
clamps,  of  two  inch  oak  plank,  10  inches  wide,  in  two  courses,  were 
fastened  to  the  moulds  by  small  iron  clamps  and  screws,  all,  being 
well  braced.  The  perfect  accuracy  with  which  vessels  can  be  built 
upon  this  plan,  was  evinced  by  the  laying  on  of  the  first  course  of 
plank  witho.ut  the  slightest  alteration  being  required  in  the  moulds. 

The  first  course  was  laid  with  20d*  cut  nails,  and  hutchocks,  or 
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wiood  BtopBy  to  permit  them  to  be  drawn;  it  was  then  thoroughly 

coated  with  pitch  and  oil.     The  second  course  of  plank  was  bent 

round  tranvferaelj,  from  gunwale  to  eunwale;  the  plank  used  was 

\  indk  ttdck,  and  was  fastened  with  6d.  cut  nails;  the  wood  stop? 

being  solit  ofi^  and  the  nails  of  the  former  course  drawn,  as  thej  in« 

terferea.    A  layer,  or  coat,  of  pitch  and  oil,  was  applied  as  before, 

and  apoB  this  one  of  oiled  paper.    The  third  course  of  \  inch  oak 

plank,  was  laid  in  the  same  manner  as  the  last,  observing  to  break 

joints  therewith.     The  fourth  and  last  course  of  planking,  which 

was  \\  inch  thick,  was  fastened  with  cut  nails,  4  inches  in  length, 

and  haTing  square  heads.     The  nails  were  prepared  by  beating  them 

to  rednesa,  carefully,  and  equally,  and  plunging  them  in  that  state 

into  fish  oil;  a  film  is  thus  spread  over  them  which  forms  an  imper- 

▼ioas  iramidi,  protecting  them  against  rust  for  an  indefinite  length 

of  time. 

In  laying  this  last  course,  after  the  centre  fore  and  aft  plank  was 
ftnt  secured,  its  edges  were  then  covered  with  a  coat  of  stiff  white 
lead  faint,  and  every  succeeding  plank  was  treated  in  the  same 
wigfS  the  wMe  outside  seams  being  painted  when  the  planking  was 
finished}  the  moidds  being  then  removed,  the  inside  was  caulked  in 
the  usual  way. 

The  next  operation  was  the  wedging  of  the  outside,  to  which  I 
have  a/ready  referred.  The  wedges  were  made  of  poplar,  (or  white 
wood,)  and  cut  by  tools  made  for  the  purpose,  by  which  they  were 
all  cut  to  the  same  size.  Those  used  were  4^  inches  wide,  1^  inch 
loDg^  3-10  tiuck  at  tiie  back,  and  1-10  at  the  edge.  The  seams  were 
opened  in  tte  usual  manner,  the  points  of  the  wedges  dipped  in  stiff 
widte  lead  paint,  and  driven  nearly  flush.  When  planed  off,  the 
whole  surfiue  esUbited  an  appearance  of  peculiar  neatness,  and  of 
Ae  most  perfect  solidity. 

Two  engine  siJIs  of  60  feet  in  length,  12  by  10  inches,  were  placed 
on  each  side  of  the  kelson,  at  a  foot  apart;  they  were  screw  bolted 
thn»^  the  bottom;  there  being  bridging  pieces  of  2  inch  pine  plank, 
at  2  feet  anirt. 

The  bnlk  heads,  four  in  number,  were  formed  of  two  courses  of 
inch  pine  plank,  one  course  being  upright,  and  the  other  horizontal. 
Their  distance  was  such  as  to  allow  65  feet  for  the  length  of  the 
main  cabin  floor.  This  floor  was  also  4aid  in  two  courses,  the  first 
athwart,  and  the  second  fore  and  aft     It  was  of  1^  pine  plank. 

The  stem, or  cutwater,  was  now  bolted  on, leavinga  rebate  to  re- 
ceive the  first  fore  and  aft  planking  of  the  gripe.  The  stern  also 
was  cut  throueh,  to  receive  the  stern  post,  which  measured  14  by 
10  inches,  and  rebated  to  receive  the  fore  and  aft  planking  of  the 
dead  wood,  astern. 

There  are  fiye  beams  athwart  this  vessel,  three  of  which  serve  to 
somrt  tiie  boilers,  which  are  carried  on  the  wings. 

In  8aalin|  ▼easels  I  use  no  beams,  or  carlines,  but  place  two  addi- 
tional plank  athwart,  at  the  openings,  to  receive  tne  comeings  of 
hatchways,  cabin,  &c 
The  decks  of  tiie  De  Witt  Clinton  were  formed  on  the  same  prin- 
Vol.  VU.— -No.  3.^March,  1831.  26 
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ciple  with  the  body,  being  in  three  couraes.  Fore  and  aft  pieces 
were  fixed  temporarily  to  eive  the  curve  to  the  deck.  The  upper 
course  of  planking  was  wedged,  in  the  way  before  described. 

When  this  ▼essel  was  completed,  the  vibration  occasioned  by 
the  working  of  the  engine,  was  scarcely  perceptible.  She  was  so 
tight,  as  to  render  it  necessary  to  pump  water  into  her  to  sweeten 
her;  and  three  inches  of  water  being  kept  in  her,  was,  by  absorption 
and  evap6ration,  reduced  to  two,  in  36  hours. 

In  large  vessels  for  sea,  I  now  form  my  moulds  from  a  model, 
(cut  into  sections)  of  a  figure  to  permit  my  cross  planking  to  pass 
entirely  round  the  waist,  as  far  as  the  harpings,  fore  and  aft.  Thus 
forming,  internall}r,  an  eliptic  barrel,  between  the  forward  and  aft 
bulk  heads.  To  give  the  outside  form,  I  place  brackets  at  proper 
distances,  and  I  continue  the  outside  planking  up.  I  sometimes 
form  solid  water  ways  of  pine  wood,  in  two  or  more  courses,  into 
which  I  mortise  for  my  stanchions,  plank  up  with  oak,  and  place  an 
oak  plank  for  a  cap,  and  to  project,  forming  a  moulding  entirely 
round  the  gunwale. 

Having  Uius  given  a  description  of  mv  present  mode  of  procedure 
in  forming  the  hull  of  the  vessel,  I  will  now  detail  those  particular 
improvements  which  I  have  made  upon  the  methods  used  by  me 
when  my  first  patent  was  obtained;  referring  for  a  more  perfect  un- 
derstanding thereof,  to  the  drawings  which  accompany  this  specifi- 
cation, ana  to  the  explanatory  references  made  thereto.  I  have  also 
deposited  a  model  in  the  patent  office,  built  upon  a  scale  of  \  inch 
to  the  foot. 

In  my  former  plan,  a  stem  post  and  transom  were  set  up.  This 
mode  is  now  rejected.  In  my  improved  mode  I  lay  the  kelson,  with 
the  first  fore  and  aft  plank  laid  on  it,  and  projecting  on  each  side  an 
inch,  more  or  less,  on  which  the  upright  moulds  rest.  This  I  clum 
as  new. 

I  now  lay  permanent  deck  clamps,  in  two  or  more  courses,  which 
are  continued  all  round  on  the  moulds,  and  attached  to  them  by 
small  iron  clamps,  and  wood  screws,  to  be  drawn  when  the  moulds 
are  removed,  i  also  lay  my  first  course  fore  and  aft  with  hutchocks, 
(or  wood  stops.)    These  methods  I  also  claim  as  new. 

The  continuing  the  planking  entirely  round  the  waist,  into  the 
fore  and  aft  deck  clamps,  and  placing  brackets,  or  water  ways  to 
form  the  outside,  as  above  described,  I  claim  as  new. 

I  claim  likewise  my  present  method  of  planking  in  the  fore  and 
aft  courses,  wherebv  each  plank  has  one  straight  edge,  in  conse- 
auence  of  which  a  ifexible  lath,  the  edge  of  which  is  straight,  will 
lie  to  every  seam.  I  claim  also  my  manner  of  taking  the  spiling 
of  the  transverse  courses,  as  explained  in  the  account  of  the  De 
Witt  Clinton. 

Instead  of  my  former  manner  of  setting  up  the  stern  post,  the  in- 
serting of  it  through  the  body  of  the  vessel  above  the  deep  water 
line;  and  the  fitting  my  stem  after  the  body  is  planked,  caulked,  or 
wedged;  and  the  building  my  keel,  where  great  length  and  depth 
are  required,  in  courses,  and  gripe,  and  dead  wood,  as  before  describ- 
ed, and  shown  in  my  drawings,  are  claimed  by  me  as  new. 
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I  likewise  claim  the  substitution  of  wedgiug  for  the  ordinarj 
mode  of  caulking,  in  the  manner  and  for  the  purposes  herein  de- 
scribed. 

The  method  of  laying  the  deck  for  open  Tessels,  (that  is,  those 
not  continued  round  entire  in  the  transverse  courses,)  I  claim  as 
^  new.    This  consists  in  employing  three  or  more  courses,  the  first 
'  two  laid  athwart,  and  the  upper  course  fore  and  aft,  upon  the  prin- 
ciples and  in  the  manner  hereinbefore  set  forth. 

William  Annkslbt. 


Mstraet  of  the  specification  of  a  patent  for  a  new  mode  of  uniting 
Thnber  together ^  so  as  to  combine  great  strength^  compactness^  and 
durability;  which  is  qapKcabk  to  many  purposes  in  the  business  of 
dvU  architecture  and  engineering,  such  as  the  building  of  Bridges, 
Aqueducts,  Domes,  and  many  other  structures.  Granted  to  Wil- 
liam Amneslbt,  Albany,  New  Fork,  November  6,  1830. 

To  all  whom  it  maj  concern,  be  it  known,  that  I,  William  An- 
neslej,  of  the  citj  of  Albanj,  in  the  state  of  New  York,  have  in- 
vented a  new  mode  of  uniting  timber  together,  so  as  to  combine  great 
strength,  compactness,  and  durabilitj.     This  invention  is  appJica* 
Me  to  manj  purposes  in  civil  architecture  and  engineering,  such  as 
the  building  of  bridges,  aqueducts,  domes,  and  many  other  struc- 
tures.   The  general  principle  upon  which  I  proceed  beine  the  same 
as  that  which  is  detailed  in  a  specification  or  description  of  my  mode 
of  <*  building  boats,  and  sea  vessels;"  for  which  I  have  applied  to 
obtain  letters  patent  of  the  United  States,  in  an  instrument  of  writ- 
ing bearing  date  with  the  present. 

And  I  do  hereby  declare  that  the  following  is  a  full  and  exact  de- 
scription of  my  said  invention,  and  of  the  manner  in  which  it  may 
be  carried  into  effect. 

For  the  purpose  of  exemplification  I  have  chosen  a  *' groined  arch 
bridge,"  an  ^<  aqueduct,"  and  a  ^^dome;"  not,  however,  intending 
to  restrict  myself  to  these  in  the  application  of  my  invention,  the 
essential  feature  of  which  is  the  forming  of  the  structure,  whatever 
it  may  be,  by  uniting  together  two,  three,  or  more  thicknesses,  or 
layers,  of  plank  or  boards,  some  of  which  layers  cross  the  others 
transversely;  the  whole  being  bent,  or  formed  upon  moulds,  and 
closelv  united  together,  so  as  to  be  impervious  to  water,  and  to  re- 
tain tne  shape  given  to  them,  after  the  mould  by  which  it  has  been 
determined,  is  removed. 

For  a  bridge,  abutments  are  to  be  built  in  the  usual  way,  and  sills 
of  the  most  durable  timber  beine  placed  three  or  four  feet  from  the 
faces  of  the  abutments,  are  levelled  to  the  curve  of  the  arch,  and 
firmly  built  in  with  stone  and  mortar.  Uprights  of  suitable  lei^bs, 
and  at  convenient  distances  apart,  are  fixed  in  the  bed  of  the  river, 
and  properly  braced,  theyrising  to  the  height  necessary  for  support- 
ing me  intended  arch.    The  curve  of  the  arch  having  been  marked 
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on  these  upriehts,  they  are  to  be  cut  off  fair  to  these  marks.  The 
first  course  of  outside  string  pieces,  are  then  laid,  and  fastened  to 
the  tops  of  the  uprights  bj  iron  clamps  and  wood  screws,  which  are 
afterwards  to  be  drawn.  This  first  course  may  be  10  or  12  inches 
in  width,  and  four  in  thickness.  A  second  plank  course,  of  the 
same  dimensions,  is  then  laid  on,  breaking  joints  with  the  first  Thd 
arched  transverse  beams  are  then  fixed  in  their  places,  and  filled  in 
between  in  two  courses,  as  shown  by  the  dotted  linesi  the  upptr 
one  being  trimmed  to  the  transverse  curve.  These  are  all  to  be 
fastened  together  with  oak  pins.  The  first  course  of  the  centre  strins 
is  now  laid  on  and  pinnea  to  the  beams,  and  the  second  laid  flush 
with  the  beam  and  pinned.  On  these  I  commence  laying  my  first 
course  of  ^roin  arch,  of  two  inch  pine,  using  the  longest  plank  which 
I  can  obtain.  They  are  all  made  truly  to  a  width,  ana  bevilied  to 
fit  the  transverse  curve,  and  fastened  to  the  beams  with  long  cut 
nails.  The  next  course  of  plank  is  laid  athwart,  pine  \k  inch  in 
thickness  will  answer.  The  third  course  may  be  2  inches  in  thick- 
ness; a  fourth  transverse  course,  similar  to  the  second^  is  then  laid, 
and  this  is  followed  by  the  fifth,  or  last  course.  In  laying  this  upper 
course  longitudinal!  v,  the  jointed  edges  of  the  plank  should  be  coated 
with  good  white  lead  paint.  The  seams  are  afterwards  to  be  wedeed, 
in  the  manner  described  in  the  specification  of  my  mode  of  *<  building 
boats  and  sea  vessels."  The  last  plank  beine  2  inches,  the  wedges 
should  be  2?  inches  long,  S*10  thick  at  the  nack,  and  1-10  at  the 
edge;  those  which  I  have  used  were  4^  inches  wide,  and  were  made 
of  poplar,  (white  wood.)  The  seams  are  to  be  opened,  as  for  caulk- 
ing, the  wedges  dipped  in  white  lead  paint,  and  driven  home,  so  as 
to  clinch  upon  the  transverse  timber  below. 

The  cut  nails  used  may  be  preserved  from  rust  by  heating  them 
red  hot,  and  plunging  them  in  fish  oil;  and  between  each  course  of 
planking,  the  whole  surface  should  be  payed  over  with  pitch  and  oil, 
or  some  similar  article;  oiled  paper  also  should  be  interposed 
throughout,  between  every  layer,  or  course,  of  plank. 

My  plan  of  uniting  timber  may  be  applied  to  aqueducts,  either 
open  or  close.  lYhen  it  is  desired  to  erect  an  aqueduct  at  once  in 
its  proper  place,  a  scaffolding  must  be  raised  to  support  it,  as  in 
bridge  Duilaing.  Aqueducts  may  also  be  built  in  sections,  and  these 
afterwards  elevated,  and  united  together. 

The  mode  of  procedure  being  generally  the  same  with  that  fol- 
lowed in  the  building  of  bridges,  I  deem  it  unnecessary  again  to  go 
into  details. 

What  I  claim  as  new,  is,  the  uniting  ti^ther  of  layers  of  wood  in 
longitudinal  and  transverse  courses,  in  the  manner  herein  described, 
either  in  the  building  of  bridees,  aqueducts,  or  other  structures;  and 
generally  the  application  of  the  same  principle  which  I  have  adopted 
in  the  building  of  boats  and  sea  vessels,  to  the  erection  of  structures 
on  land.  William  Amnkslky. 

Remarks  by  the  Editor. — The  space  occupied  by  the  foregoing 
specifications  forbids  our  making  any  extended  remarks  upon  the 
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its  of  Mr*  Annesley's  plans.    We  know,  however,  thut  he  has 

devotod  manT  years  of  iiis  life,  and  expended  large  sums  of  money, 

in  bringM:!^  them  to  their  present  improyed  state.     In  the  building 

of  Teams  m  partkiilar,  to  which  .he  has  principally  devoted  his  at- 

tentsMi  lie  has  necessarily,  at  every  step,  bad  to  encounter  the  self- 

mterest,  uid  the  honest  prejudices  of  the  ship  builders.     His  method 

ia,  aft  nnrds  their  business,  a  revolutionary  measure,  and  should  it 

eveiiteafly  snpersede  the  long  established  method  of  building  ves- 

aelsi  it  is  not  likely  that  he  will  ever  reap  the  reward  of  his  labours. 

loDOvatisiis  of  tho  description  proposed,  are  rarely  accomplished  in 

a  single  raieration. 

TSu  bis  plan  of  anitinc  timber  will  insure  to  his  structures  a 
greater  decree  of  stren^  uan  can  be  obtained  from  the  same  weight 
of  SMtertaH  combined  in  any  other  way,  we  have  no  doubt.  The 
strongest  objection  which  presented  itself  when  the  plan  was  new 
to  us,  arose  from  an  apprehension  that  the  infiltration  of  water 
between  the  layers,  would  produce  early  decay.  We,  however,  are 
aasand,  that  after  the  experience  of  many  years,  no  such  effect  has 
been  produced. 

Whether  Vus  nodo  of  building  may  be  as  advantageously  applied 
to  tte  cmistraction  of  the  lamr  class  of  ships  as  to  vessels  of  a 
ssMHcr  size,  may  admit  of  doubt:  that  those  of  considerable  burthen 
may  be  so  bviit,  and  that  they  will  be  strong  and  durable,  has  been 
abundantly  proved,  althou|;h  constructed  in  a  way  much  less  perfect 
thsn  that  now  adopted,  l/v  e  understand  that  Mr.  Annesley  is  likely 
Is  have  an  early  opportunity  of  building  a  government  vessel  upon 
kisprinciples. 

We  have  pven  but  a  small  portion  of  the  second  specification,  as 
our  only  Qb|ect  was  to  jwesent  the  main  features  of  the  invention. 
The  skilful  mechanician  will  have  no  difficulty  in  perceiving  how  it 
nay  be  applied  to  domes,  aqueducts,  and  other  structures. 


^pedfieaHon  €f  a  paimi  for  a  JMaur-^aving  Tlanmng  Apparaiua. 
Grantidto  William  Browk.  CUy  of  New  Forkj  November  11, 
1850. 

The  improvement  herein  claimed  by  the  subscriber,  is  the  connect- 

aand  concentrating  of  the  various  processes  through  which  the 
s  pass  before  they  become  leather,  by  means  of  suitable  ma- 
dunery,  into  one  apparatus,  the  construction  of  which  is  as  follows. 
Hiere  are  four,  or  more,  leatches,  or  cisterns,  for  infusiog  the 
hark,  whicb  are  placed  contieuous  to  the  handlers,  or  vats,  on  the 
same  level,  bot  projecting  at  the  top  above  them.  These  leatches,  or 
osteras,  commonicate  with  each  other  by  means  of  tubes,  inserted 
behrecn  them  near  the  tops,  and  are  supplied  with  false  bottoms, 
which  fit  loosely,  and  which  are  perforated  with  holes,  forming  a 
kind  of  strainer.  In  each  of  the  leatches  is  fixed  an  aqueduct  or 
tahtf  which  ia  used  to  convev  the  liquor  from  the  bottom  to  the 
commnmcating  tubes.    By  this  contrivance  the  liquor  is  passed 
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from  the  bottom  of  one  leatch,  into  the  top  of  the  adjoining  one, 
where  it  acquires  a  fresh  portion  of  strength,  and  is  thus  propelled 
throoeh  the  whole  series,  bjr  pouring  the  water  or  weak  liquor 
into  the  tops  of  the  leatches,  until  it  beingof  «uflScient  strength, 
arrives  at  the  fourth  or  strongest  leatch.  There  is  also  placed 
in  one  comer  of  each  of  these  leatches,  what  is  called  an  eye, 
which  consists  of  a  trunk  projecting  below  the  bottom  of  the  leatch, 
and  connected  to  a  horizontel  pipe,  which  serves  to  convey  the 
li<}uor,  when  of  suflScient  strength,  directly  to  the  handlers,  or  vats; 
this  trunk  is  supplied  with  a  plug  for  regulating  the  quantity  of 
liquor  thus  drawn  off. 

At  a  convenient  distance  from  the  leatches,  and  on  the  same  level 
with  them,  is  placed  a  heater,  which  consists  of  two  or  more  hori- 
zontal copper,  or  iron,  pipes,  which  are  placed  one  above  the  other, 
and  have  connecting  tubes  near  their  enas.  These  pipes  are  attach- 
ed to  and  communicate  with  another,  of  a  square  form,  in  which  the 
fire  is  made.  These  pipes,  or  heaters,  are  secured  within  a  cistern, 
with  their  ends  projecting  at  one  side,  and  have  caps  for  the  con- 
venience of  cleaning. 

It  will  be  seen  that  when  a  fire  is  kindled  in  the  lower  heater  or 
box,  the  heat  passes  from  it  into  the  tube  above  at  its  farthest  ex- 
tremity, and  comes  forward  and  enters  the  next  above,  and  so  goes 
backward  and  forward  until  it  enters  the  chimney  at  the  opposite 
side,  thus  transmitting  all  the  heat  of  the  fire,  to  the  liquor  with 
which  the  cistern  is  constantly  filled.  There  is  a  tube  communicat- 
ing with  the  heating  cistern  for  supplying  it  with  weak  liquor  or 
water,  and  communicates  at  its  opposite  extremity  with  a  trunk  or 
reservoir,  which  is  furnished  with  a  pump,  by  which  the  li<]0or  is 
raised  to  the  tube  and  forced  into  the  heating  cistern,  which  is  kept 
constantly  full  by  this  means;  the  heated  liquor  passing  off  at  a  dif- 
ferent tube,  which  communicates  directly  with  tne  leatches.  The 
leatches  are  filled  with  bark  by  means  ot  a  conveying  trough  com- 
municating with  the  elevators  of  the  mill. 

The  strong  liquor  or  infusion  passes  from  the  bottom  of  the 
leatches  as  before  mentioned,  into  a  trunk  passing  into  a  horizontal 
position  under  them,  and  rises  by  a  vertical  tube  inserted  in  said 
trunk,  from  which  it  is  transmitted  to  another  horizontal  trunk  com- 
municating with  the  handlers,  or  vats,  and  passing  along  their  upper 
surfaces.  By  this  method  the  liquor  from  the  leatches  is  transmit- 
ted into  the  tops  of  the  handlers,  or  vats.  At  the  bottom  of  the  ver- 
tical tube,  and  within  the  lower  horizontal  trunk,  is  placed  a  valve 
moveable  by  means  of  a  strap  extending  up  through  the  said  tube. 
This  valve  is  to  prevent  the  stronger  liquor  from  entering  the  reser* 
voir,  and  thus  mixing  with  the  w^er. 

The  liquor  after  having  passed  through  the  handlers,  or  vats,  is 
drawn  from  their  tops  by  means  of  a  hollow  plug  inserted  into  the 
lower  trunk  before  mentioned,  and  runs  into  the  trunk  or  cistern, 
from  whence  it  is  again  transmitted  to  the  heaters,  and  so  on  to  the 
leatches;  so  that  the  same  liquor  is  continually  in  use;  the  evapora- 
tion and  waste  of  which  is  supplied  by  water. 
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In  each  of  the  handlers  is  a  reel,  or  cylinder,  formed  by  two  cir- 
cular heads  secured  at  fte  required  distance  apart  bj  longitudinal 
bars;  and  haTine  gudgeons  which  woi^  in  slides,  for  the  convenience 
of  elevating  or  depressing  them  at  pleasure.  The  hides  are  secured 
on  the  inside  of  the  reels  dj  means  of  hoops,  which  encircle  the  reels 
a  short  distance  from  their  heads,  and  have  pins  on  their  outer  sur- 
faces by  which  the  hides  are  fi&stened;  or  they  may  be  thrown  loose 
into  the  reels. 

The  {^eat  saving  of  labour  in  this  invention  consists  in  the  facility 
with  which  the  hides  may  be  kept  in  motion  when  immersed  in  the 
liquor.  Each  of  the  reels  has  a  rag  wheel  attached  to  it,  and  is 
turned  one  notch  at  a  time,  by  means  of  a  shaft  which  is  geared  into 
a  click,  to  be  worked  by  hand,  or  may  be  moved  by  animal,  water, 
or  steam  power.  The  piston  of  the  pump  in  the  trunk  or  reservoir, 
is  attached  to  one  of  the  shafts,  and  may  be  moved  or  unshipped  at 
pleasure- 
There  is  what  is  called  a  beam  house  connected  with  this  appara- 
tus, where  the  hides  are  first  limed  before  they  are  put  on  the  reels. 
The  water  wluch  is  necessary  to  mix  the  lime,  is  heated  and  sup- 
plied on  the  same  principle  as  before  mentioned  for  the  leatches; 
and  the  piston  of  the  pump  attaches  in  a  similar  manner  to  the  shaft. 
In  laying  away  hides,  it  is  necessary  to  have  the  ground  bark  which 
is  put  between  them,  moistened  or  damped,  to  prevent  waste  and 
dust.  The  contrivance  for  this  purpose  consists  of  a  small  cistern, 
elevated  at  a  convenient  height,  and  supplied  with  a  spout  perforat- 
ed with  holes,  and  a  cock  for  regulating  the  quantity  of  water  re- 
aiired  to  wet  the  bark,  which  is  placed  under  it  The  subscnber 
aims  the  privilege  of  using  his  improved  labour-saving  tanning  ap- 
paratus, on  as  largQ  or  small  a  scale  as  he  may  require,  and  with 
any  number  of  leatches  and  handlers.  W  m.  Browk. 


Spedficalion  of  a  patent  for  a  new  and  useful  method  of  eupplying  the 
Boilers  of  Steam  Engines  with  Water.  Granted  to  John  S.  Wil- 
liams, MaysvUkj  Mason  county j  Kentucky,  November  17 j  1830. 

1.  There  must  be  a  water  chamber  placed  at  the  horizontal  level, 
with  the  height  the  water  is  intended  to  maintain  in  the  boiler,  or 
boilers,  intended  to  be  supplied. 

2.  The  water  chamber  must  open  into  the  suppl  v  water  by  a  com- 
munication furnished  with  a  valve  onening  toward  the  water  cham- 
ber. The  supply  water  must  be  higner  than  the  water  chamber,  so 
as  to  run  in  of  itself,  or  be  forced  in  by  a  pump,  or  be  drawn  in  by 
a  vacuum. 

3.  The  water  chamber  must  open  into  the  boiler  intended  to  be 
supplied,  below  the  height  of  the  water  it  is  intended  to  maintain  in 
the  boiler,  bv  a  communication  furnished  with  a  valve  opening  into, 
or  towards  tne  boilers. 

4.  The  steam  in  the  boiler  above  the  water  must  open  into  the 
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water  chanber  above  mentioned,  hj  a  commanicatioQ  which  can  be 
opened  w  shut  at  pleasure. 

5.  The  water  chamber  must  open  upwards  into  the  atmospherie 
air,  or  a  nu^nnm,  bjr  a  communication  that  can  be  opened  or  snut  at 
pleasure. 

It  is  evident  from  the  principles  of  hydrostatics,  that  if  the  steam 
of  the  boiler  be  shut  out  of  the  water  chamber,  and  the  communica- 
tion be  opened  upwards  from  the  water  chamber  into  the  atmosphe- 
ric air,  or  a  Tacuum,  that  the  supplj  water  will  flow  through  the 
communication  described  in  the  second  head,  above,  and  fill  the 
water  chamber. 

It  is  equally  evident  that  if  that  communication  described  In  the 
5th  head  above,  be  then  closed,  and  the  steam  in  the  boiler  be  let 
into  the  water  chamber,  bj  the  communication  described  in  the  4th 
head  above,  that  the  water  in  the  water  chamber  will  flow  into  the 
boiler  through  the  communication  described  in  the  3d  head  above, 
until  the  water  in  the  water  chamber,  and  that  in  the  boiler,  shall 
maintain  one  level. 

'  It  is  also  evident  that  bv  alternately  openins  and  shutting  the  two 
communications  described  in  the  4th  and  5th  lieads  above,  that  the 
water  chamber  will  be  alternately  filled  with  supply  water,  and 
emptied  into  the  boiler,  as  long  as  the  alternate  opening  and  shut- 
ting are  continued.  Hence  it  appears  that  the  supply  of  water  in 
the  boiler  will  not  only  be  kept  up  from  without,  but  that  it  can 
never  rise  hieher  nor  sink  lower  in  the  boiler  than  a  line  above  the 
level  of  whicn  the  water  chamber  shall  have  sufficient  capacity  to 
supply  the  water  in  the  boiler  during  one  operation  of  alternately 
filling  and  emptying  the  water  chamber.        John  S.  Williams. 

ExplanaHon  of  the  drawing  Ubutralioe  of  the  apparoltu. 


A,  boiler.  B,  water  chamber.  C,  supply  water.  D,  D,  valves. 
E,  F,  cocks.  When  the  cock,  E,  is  open,  and  F  closed,  the  pres- 
sure in  the  boiler  will  close  the  valve  between  it  and  B,  and  the 
supply  water  will  flow  into  the  water  chamber,  through  the  valve 
between  it  and  C.  Shut  £,  and  open  F,  and  the  steam  from  the 
boiler  will  pass  into  B,  its  pressure  will  close  the  outer,  and  allow 
the  inner  valve  to  open,  when  the  water  will  flow  into  the  boiler, 
and  stand  at  the  same  level  in  it  and  in  the  water  chamber. 
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The  capacity  of  the  water  chamber  above  the  water  line,  must  be 
equal  to  the  waste  of  the  water  ia  the  boiler  duriDg  the  filling  and 
emptying  of  the  water  chamber.  And  if  the  operation  of  alternately 
opening  and  shutting  £  and  F,  be  kept  up,  the  water  in  the  boiler 
will  never  rise  higher  nor  sink  lower  than  the  water  line,  while  the 
supply  water  continues  in  C. 


Spedficalionofapatentfor  an  improvemeni  in  the  mode  of  eondnn- 
ing  Printing  Types  for  Music.  Chanted  to  George  Bruce,  City 
of  New  Yorkj  November  27,  1830. 

In  combining  printing  types  for  music  in  the  manner  here  contem- 
plated, the  lines  of  the  staves  are  formed  with  separate  rules,  and 
the  characters  are  cast  in  sections,  or  pieces,  to  occupy  the  spaces 
between  the  lines  or  rules,  being  cut,  or  divided  by  the  rules,  wher- 
ever they  intersect,  and  forming  with  them  perfect  characters. 

I  claim  as  my  invention  the  use  of  separate  rules,  which,  in  com- 
bination with  suitable  types  adapted  to  the  spaces,  between  the  rules, 
shall  form  perfect  characters  of  any  required  description.  By  this 
method  the  lines  of  the  stave  are  more  perfect  than  by  the  old  method 
of  casting  characters  and  lines  together;  kerned  types  are  unneces- 
sary, the  number  of  characters  is  reduced,  the  use  of  them  in  print- 
ing facilitated,  and  the  cost  decidedly  diminished. 

George  Bruce. 
Accompanying  the  foregoing  specification  are  two  specimens  of 
printing  with  the  types  described.  One  of  them  the  sections  of  types 
without  the  rules,  which  exhibits  the  spaces  which  the  rules  are  to 
occupy.  The  other  the  types  combined  with  the  rules.  Its  appear- 
ance is  neat  and  distinct,  and  we  think  it  a  real  improvement  on  the 
former  modes  of  casting  types  for  printing  music. 


ENGLISH  PATENTS. 


To  Thomas  Prosssr,  ArcbUeci^  a  patent  for  Certain  hnprovementM 
in  the  eorutruction  of  Window  Sashee^  and  in  the  mode  of  hang- 
ing the  same.    September  6th,  1830. 

Mk.  Prosser  proposes  in  this  specification  to  attach  the  upper  and 
lower  sashes,  to  the  same  lines  which  pass  over  a  pulley  attached  to 
each  side  of  the  frame  near  the  top  of  the  window.  These  are  of  the 
kind  usually  called  side  pulleys,  which  have  their  axes  at  right  an- 
gles to  the  surfaces  to  which  they  are  attached.  The  small  frames 
iQ  which  the  pulleys  turn,  are  moveable  in  dovetailed  grooves  in  the 
window-frames,  and  adjustable  by  a  screw  to  regulate  the  tension  of 
the  sash-lines.  The  two  sashes  are  thus  made  to  balance  each 
other,  entirely  obviating  the  necessity  for  the  metallic  counterpoises 
usually  employed  to  facilitate  the  raising  and  lowering  of  the  sashes. 
From  this  description,  it  will  be  perceived  that  one  of  the  sashes 
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cannot  be  moved  without  moving  the  other,  so  that  the  opening  can 
never  be  made  entirely  either  at  the  top  or  bottom  of  the  window, 
but  an  equal  portion  of  it  will  be  at  each.*  The  method  of  attaching 
the  line  to  tne  sashes,  consists  in  tying  neatlj  to  the  ends  of  the 
lines  small  pieces  of  raetaU  with  lonntudinal  rectangular  slits, 
which  pass  over  T  studs,  fixed  into  the  sashes  with  their  heads 
across,  by  which  the  lines  are  secured  from  being  accidentally  de- 
tached when  once  they  are  hooked  on.  Instead  of  the  beads,  which 
are  generally  fixed  to  the  frame  on  each  side  of  a  window -sash,  as 
guides  to  keep  it  in  its  place  while  stationary,  and  to  preserve  their 
perpendicular  position  while  elevated  or  depressed,  this  patentee 
nxes  a  single  rod  into  the  frame,  which  fits  accurately  into  a  groove 
in  the  side  of  the  sash.  This  constitutes  a  fitting  less  pervious  to 
the  weather  than  that  usually  adopted,  at  the  same  time  that  it  af- 
fords great  facility  in  cleaning  the  windows;  for,  as  the  guide-rod  of 
the  lower  sash  does  not  extend  more  than  half  way  down,  so  that 
the  lower  sash  being  elevated  to  the  top  of  the  window  escapes  its 
guide-rod,  and  may  be  turned  inside  out,  and  the  upper  sash  being 
lowered  to  the  bottom,  may  be  similarly  reversed,  and  by  this  means 
all  parts  of  the  window  can  be  brought  within  reach  of  a  person  in 
the  room,  for  the  purpose  of  cleaning  or  repairine* 

The  improvements  here  contemplated  seem  to  oe  all  good;  but  we 
consider  the  last  mentioned  will  be  extensively  adopted,  and  become 
very  useful;  for  the  present  method  of  cleaning  the  outsides  of  high 
windows  is  attended  with  much  danger  and  inconvenience,  or  with 
giuch  injury  to  the  fittings  by  the  frequent  removal  of  the  side  head- 
ings. [^Register  ofJlrta. 


To  William  and  Andrew  Ramsay,  and  Samuel  Orr,  Sail  Ma- 
kers^for  an  improvement  in  the  manufacture  of  Canvass  and  Sail 
Clothffor  the  making  of  smls.    September  20th,  1 830. 

The  improvements  contemplated  by  these  patentees,  consist  in  a 
method  of  making  sail-cloth,  or  canvass,  with  the  yam  constituting; 
the  weft  in  an  obnque  position,  instead  of  crossing  the  yam  consti- 
tuting the  warp  at  right  angles,  according  to  the  usual  manufacture. 
To  effect  this  the  working  parts  of  the  loom,  such  as  the  batton 
frame  and  batton,  the  lames,  the  reed,  &c.  are  made  to  shift  upon 
the  side  frames  to  any  required  angle,  and  arranged  so  as  to  be  secured 
by  clamping  or  screwing,  to  preserve  the  necessary  position  during 
the  weaving  of  any  one  piece  of  the  canvass.  The  siits  of  the  reed 
must  be  placed  at  the  same  anele  with  respect  to  its  frame,  as  the 
frame  itself  makes  with  the  side  frames  ot  the  loom,  that  the  reed 
may  move  freely  between  the  threads  constituting  the  warp. 

*  There  is  no  novelty  in  the  above  mode  of  hanging  aashes,  as.  a  patent  was 
obtained  for  it  in  the  United  States,  twelve  or  fourteen  years  since. 

[Editok. 
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h  will  be  perceiired,  that  these  modifications  are  equally  applica- 
ble to  the  hand  and  power  loom. 

The  advantages  which  canvass  manufactured  in  this  way  possesses 
over  that  laanufactured  from  yarn  of  the  same  quality,  with  the 
weft  cromag  the  warp  at  right  angles,  is,  a  greater  decree  of 
atreagtb  when  the  principal  tension  or  strain  upon  the  sail,  is  made 
to  coiDcide  with  the  direction  of  the  threads  of  the  warp  or  weft, 
and  this  can  always  be  done  with  sail-cloth  manufactured  as  above 
described,  for  the  sails  are  strained  by  application  of  force  to  the 
coraeca.  This  circumstance  must,  however,  be  attended  to  by  the 
sail  aiaker.  [/&. 


To  Samuel  Roberts,  Siher  Plater^  for  certain  improvements  in 
PttOing  or  Coating  of  Copper  or  Braasj  or  mixtures  of  the  same^ 
ynik  other  meial$  or  materiala,  or  with  two  metals  or  substances 
ujpon  each  oihtr;  as  also  a  method  of  making  such  kinds  of  articles 
or  ufcnsib,  with  the  said^  metal  when  so  plated  as  have  hitherto 
been  mode  eiiher  entirely  of  silver^  or  of  copper  or  brasSy  or  of  a 
mixture  of  copper  and  brass^  plated  or  coated  toith  silver  solely, 
-£Oth,  1830. 


The  improvements  invented  by  this  patentee,  consist  in  intro- 
ducing a  layer  of  white  metal,  as  that  mixture  of  zinc,  nickel,  and 
copper,  denominated  *^  German  SS/ver,"  between  the  metal  to  be 
plated,  and  the  silver  with  which  it  is  plated.  The  advantage  of 
this  invention  is,  that  when  the  silver  wears  off  in  parts,  the  defects 
arc  not  readily  perceived,  as  the  under  metal  is  very  nearly  of  the 
same  colour.  The  German  silver  is  to  be  applied  by  a  process  pre- 
cisely similar  to  that  usually  adopted  in  plating,  and  the  real  silver 
is  then  to  be  applied  to  the  compound  metal,  which  is  to  be  moulded 
into  form  either  before  or  after  the  process  of  plating,  as  circum- 
stances nay  require.  [76. 


To  WiLUAM  Aitkin,  Esq.  for  certain  improvements  in  the  means  of 
keeping  or  preserving  Beer,  Ale,  and  other  Fermented  Liquors. 
September  24th,  1830. 

It  has  been  long  the  practice  to  keep  the  fermented  liquors  either  in 
casii  or  glass  bottles,  closely  stopped,  to  prevent  the  escape  of  the 
carbonic  acid  gas,  by  which  liquors  would  become  flat.  The  pre- 
ference being  given  to  the  plan  of  keeping  it  in  small  bottles,  as  far 
as  regards  the  quality  of  the  ale,  beer,  &c.  for  this  enables  the  con- 
sumer to  prevent  any  being  exposed  to  the  atmosphere,  except  the 
quantity  which  he  may  require  for  use  at  any  one  time.  But  this 
plan  lias  been  found  too  expensive  for  general  intiXKluction. 

Now  to  unite  the  advantages  of  the  bottles,  with  the  economy  of 
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the  barrels,  is  the  object  of  Mr.  Aitkin's  patent,  and  he  proposes 
several  methods  of  carrying  the  object  into  effect;  in  all  of  which  he 
preserves  the  liquor  under  pressure,  to*  prevent  the  escape  of  the 
carbonic  gas.  One  plan  is  to  make  the  barrel  cylindrical,  with  an 
air-tight  piston  moveable  within  it;  that  it  may  be  forced  down  upon 
the  surface  of  the  beer,  by  a  screw  or  otherwise,  whenever  il  quan- 
tity is  abstracted  for  use.  Another  method  is  to  introduce  within  the 
cask,  which  majf  be  made  of  the  usual  form,  a  kind  of  elastic  bag  or 
vessel,  of  sufficient  capacity  to  till  the  cask.  This  bag  must  be 
made  of  materials  impervious  to  air  and  moisture;  and  as  the  beer 
is  withdrawn,  the  bag  is  expanded  to  occupy  the  place,  by  injecting 
air  or  water:  and  thus  an  uniform  pressure  is  preserved  upon  the 
beer  as  long  as  any  remains  in  the  cask.  {/&. 


To  Richard  Ibotson,  Paper  Mamfadurer^  for  an  improvement  or 
improvementa  in  the  method  or  apparatus  for  Separating  the  Knots 
from  Proper  Stuff  or  Pulp,  used  in  the  manufacture  of  paper. 
November  29th,  1830. 

Hitherto  much  difficultjr  has  been  experienced  in  clearing  the 
stuff  or  pulp  of  which  paper  is  made,  of  the  small  knots,  which  are 
invariably  round  in  it,  and  which,  if  not  separated,  necessarily  dimi- 
nish the  quality  of  the  paper.  The  sieves  or  strainers  which  have 
been  generally  employed  for  separating  the  knots,  have  been  either 
so  wide  in  the  me8he&  as  to  permit  the  smaller  knots  to  pass  through, 
or  else  they  very  soon  get  clogged  up,  for  it  is  evident  tnat  the  fibres 
of  which  even  the  finest  paper  is  made,  are  considerably  longer  than 
one  of  the  meshes  in  the  sieve,  and  hence  they  will,  instead  of  pass- 
ing through,  be  deposited  across  the  meshes,  and  immediately  render 
the  sieve  useless. 

To  remedy  these  imperfections,  Mr.  Ibotson  manufactures  his 
sieves  or  strainers,  which  he  applies  to  the  paper  machines  distin- 
guished by  the  term  Fourdrinier's  machines,  of  metallic  bars,  giving 
the  preference  to  gun-metal,  made  flat  on  the  upper  surface,  and 
about  half  an  inch  wide,  or  at  all  events  of  a  widtn  greater  than  the 
length  of  an^  of  the  fibres  in  the  pulp.  The  bars  are  strengthened, 
by  a  projection  extending  alone  the  middle  of  their  lower  sides,  so 
that  tne  cross  section  of  one  of  the  bars  may  be  represented  by  the 
letter  T.  These  bars  are  in  a  frame  at  a  distance  from  each  other, 
corresponding  with  the  intended  (quality  of  the  paper  for  which  the 
sieve  is  to  be  used.  He  has  designed,  however,  a  very  ingenious 
method  of  adjusting  the  distances  between  the  bars,  so  as  to  make 
the  sieve  answer  for  the  manufacture  of  paper  of  different  qualities. 
For  this  purpose  he  makes  all  the  bars  to  taper  uniformly,  and  fixes 
every  alternate  bar  with  its  narrow  end  towards  the  same  side  of  the 
sieve;  and  he  frames  the  other  bars  together,  but  does  not  fix  them 
to  the  sieve;  they  are  introduced  between  the  fixed  bars  with  their 
narrow  ends  in  a  contrary  direction.  By  this  arrangement  it  is  evi- 
dent that  the  distances  between  may  be  diminished  or  increased  to  any 
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degree  of  nicety,  with  the  greatest  facility,  by  pushing  the  frame  of 
loose  liars  forwards  or  backwards,  which  is  eflfected  by  means  of  ad- 
justing screws.  The  sieve  is  to  be  placed  in  a  trough  conveniently 
situated,  to  receive  the  pulp  from  the  hog  or  machine  by  which  the 
rags  are  torn  to  pieces,  and  agitated  into  the  consistence  of  pulp. 
One  side  of  the  sieve,  which  is  made  of  the  form  of  a  rectangular 
parallelogram,  is  attached  by  hinges  to  the  trough,  and  the  other  is 
connected  with  a  set  of  cam-wheels,  by  which  it  is  elevated  and  de- 
pressed with  ^reat  rapidityi  and  when  the  sieve  gets  clogged  up  by 
the  knots  which  it  separates  from  the  pulp,  its  surface  is  to  be 
cleaned  by  a  rake  or  brush,  made  of  hard  bristles.  This  seems  to 
be  a  highly  ingenious  invention,  and  in  the  hands  of  a  practical  man 
as  it  is,  it  cannot  fail  to  become  useful  to  the  public.  [lb. 


To  James  Holmes  Bass,  Gentleman^  for  certain  improvements  in 
machinery  for  Cutting  Corks  and  Bungs.  December  3d,  1830. 

Mr.  Bass  having  prepared  the  cork  by  cutting  the  sheets  into 
blocks,  of  the  len^  of  the  required  cork,  and  of  a  width  corre- 
sponding with  the  thickness  of  the  sheet  from  which  they  are  taken, 
fixes  the  blocks  successively  between  two  chucks,  in  a  kind  of  lathe, 
by  which  a  slow  rotary  motion  is  communicated  to  them,  while  a 
frame  knife  is  brought  m  contact  with  the  circumference  of  the  in- 
tended cork;  the  plane  of  the  blade  being  made  to  coincide  with  a 
tangent  to  the  curve.  To  give  to  the  cork  the  requisite  degree  of 
tapering,  the  knife  is  made  to  approach  nearer  to  the  axis  of  motion 
at  one  end  than  the  other.  To  tne  knife  friume,  which  is  supported 
on  cams  of  different  sizes,  which  are  to  be  brought  into  action  ac- 
cording to  the  size  of  the  cork  or  bung  to  be  cut,  a  sawing  or  slicing 
action  is  communicated  by  cranks  and  connecting  rods,  from  the 
main  shaft  of  the  apparatus.  As  a  j^eat  portion  of  the  sheet  of  cork 
imported  into  this  country  is  too  thin  to  be  cut  into  circular  corks, 
of  the  required  size  for  common  bottler,  it  has  been  the  practice  of 
cork  cutters,  to  make  their  corks  somewhat  elliptical,  in  order  to 
save  material;  finding  that  the  compression  of  the  cork  in  one  direc- 
tion will  expand  it  in  another,  and  make  it  form,  though  of  an  ellip- 
tical shape,  a  perfect  stopper  to  a  circular  opening.  To  accommodate 
his  machine  to  this  economical  mode  of  cutting,  Mr.  Bass  makes  his 
cams  which  support  the  knife  frame,  of  an  elliptical  form;  and  as 
the  rotation  of  the  cams  are  made  to  coincide  with  the  rotation  of 
the  cork  holders,  the  corks  will  be  cut  of  an  elliptical  form,'as  if  they 
had  been  manufactured  by  hand. 

The  principle  and  arrangements  of  this  machine  are  highly  credi- 
table to  the  ingenuity  and  judgment  of  the  patentee,  who  will  doubt- 
less reap  the  benefit  of  his  labours.  \_lb. 
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To  John  Wilks,  Engineety  Millwright^  and  Machinist^  one  of  (he 
copartners  in  the  firm  o/*  Bryan,  Donkin,  &  Co.  Engineer s^  MUt- 
wrighiSf  and  Machinists^  for  an  improvement  or  in^provements  in 
a  part  or  parts  of  the  apparatus  for  making  Paper  by  Machinery. 
October  94,  1830. 

The  improvement  contemplated  by  this  pBtentee,  is,  the  appUca- 
tion  of  an  additional  roller  to  the  machines  used  in  the  roanufactore 
4)f  paper^  and  lenown  by  the  name  of  Fourdrinier's  paper  machines. 
The  additional  roller  is  to  lie  perforated,  and  it  is  intended  to  facili- 
tate the  escape  of  the  water  from  the  pulp  web,  preriously  to  its  be- 
ing subjected  to  the  pressing  rollers.  Still  more  to  facilitate  the 
abstraction  of  the  water,  Mr.  Wilkg  proposes  to  employ  the  pressure 
of  the  atmosphere,  by  making  a  vacuum  within  that  part  of  the  per- 
forated roller  on  which  the  paper  web  rests. 

The  method  of  making  these  rollers  is  described  to  consist  of  the 
foUowins;  processes.  A  piece  of  sheet  copper,  brass,  or  other  suita- 
ble metal,  is  bent  and  soldered  in  the  form  of  a  tube,  whose  length 
is  equal  to  the  circumference  of  the  intended  roller,  and  whose  cir- 
cumference is  equal  to  the  length  of  the  intended  roller,  making  an 
allowance  for  the  waste  at  the  ends.  The  tube  is  then  to  be  drawn 
on  trebletts,  in  the  usual  manner,  and  afterwards  turned  truly  cy- 
lindrical on  the  mandril  on  which  it  was  drawn.  A  series  of  grooves, 
eight  or  ten  in  number,  are  then  turned  half  throush  the  tube,  with 
a  tool  the  sixteenth  of  an  inch  wide,  and  so  made  as  to  make  the 
bottoms  of  the  greoves  as  wide  as  their  tops.  The  tube  is  then  taken 
from  the  mandril,  cut  open,  and  bent  inside  out  and  soldered  in  the 
form  of  another  tube,  whose  length  shall  correspond  to  the  circum- 
ference of  the  first,  thus  constituting  a  hollow  cylinder  with  longi- 
tudinal grooves  inside.  It  is  to  be  again  drawn  and  turned  with 
grooves  to  the  amount  of  twenty-four  in  the  inch,  these  will  of  course 
cross  the  other  at  ri^t  angles,  and  being  cut  half  through  as  before, 
the  entire  surface  will  be  composed  of  transverse  ridges  and  rectan- 
gular perforations. 

When  it  is  desired  to  employ  the  exhausting  principle,  a  second 
perforated  cylinder  is  introauced  with  the  first.  The  inner  cylin- 
der must  be  made  smooth  inside,  that  it  may  fit  air  tight  upon  a  sec- 
toral cavity  extending  from  the  axes  to  the  circumference,  enclos- 
ing about  an  eighth  part  thereof,  opposite  to  the  place  covered  by  the 
web  of  paper  as  it  |ML8ses  over  the  roller.  The  air  is  pumped  from 
this  cavity  through  the  axis,  which  is  made  hollow  fur  that  purpose, 
by  an  air  pump  of  the  usaal  construction.  When  this  method  of 
abstracting  the  water  is  employed,  the  roller  must  be  put  in  motion 
by  a  train  of  wheel  work,  so  arranged  that  it  may  coincide  precisely 
wiih  the  motion  through  the  machine.  [76. 
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To  Georob  Harris,  Captain  in  the  Royal  Navy^for  improvemenlg 
in  the  numufacture  of  JRopes  and  Cordage^  Canvass^  and  other 
fabrics  or  artieiea^from  st^stances  hitherto  tmusedfor  that  purpose. 
Enrolled  March,  1830.  % 

Thk  object  of  this  invention  is  to  produce  a  rope,  or  sail  cloth, 
which  shall  be  impervious  to  water. 

The  patentee  proposes  to  employ  as  the  substance  of  his  improved 
ropes  or  cordage,  a  vegetable  production,  called  Mk  grass,  which, 
when  dried,  is  to  be  beaten  and  heckled  in  the  same  manner  that 
flax  or  hemp  is  usually  prepared.  In  the  process  of  preparing  the 
grass,  it  is  proposed  to  introduce  a  bituminous  and  gummv  material, 
which  is  intended  to  saturate  the  fibres  of  the  grass,  for  the  purpose 
of  preserving  the  ropes,  cordage,  or  sail  cloth,  or  any  other  fabric 
made  from  it,  when  exposed  to  the  effects  of  damp. 

This  gummy  material  is  to  be  compounded  of  the  milk  of  a  tree 
called  the  fieus  indiea,  with  aspuUum,  or  bitumen  judaicum,  and 
cocoa  nui  oil  The  proportions  are  to  about  twenty-five  gallons  of 
the  milk,  one  gallon  of  the  oil,  and  from  one  to  twenty  gallons  of 
the  bitumen,  according  to  circuinstances. 

These  substances  when  properly  pombined,  which  may  be  done 
over  a  slow  fire,  constitute  a  summy  material,  into  which  the  fibres 
of  the  grass  may  be  dipped  while  heckling,  and  it  also  mav  be  ap- 
plied in  twisting  or  S{nnnin2.  It  is  likewise  proposed  that  the  work- 
men in  twisting  the  strands  of  cord,  shall  dip  their  hands  in  the 
material,  and  work  it  well  into  the  fibres  and  texture  of  the  rope. 

When  this  gumm^  material  has  become  dry,  it  will  resist  water, 
and  prevent  the  rotting  effects  of  damp  upon  the  fibres  of  the  rope, 
cordage,  sail  cloth,  or  other  articles  manufactured  from  it. 

\_Lond,  Joum. 


To  William  Fawcbtt,  Engineer,  andMATmiaw Clavlk, Engineer, 
for  their  inverition  of  an  improved  apparatus  for  the  better  Crystal-^ 
lization  of  Sugar  from  the  Canes.    Enrolled  June,  1828. 

Thb  leading  feature  of  this  invention  is  the  application  of  hi^h 
pressure  steam  to  the  external  surfaces  of  sugar  pans  or  vessels  in 
which  the  cane  juice  is  boiled,  for  the  purpose  of  concentrating  its 
ciystals,  that  is,  evaporating  the  aqueous  parts  from  the  sugar. 

Any  peculiar  form  or  disposition  of  the  vessels  does  not  appear 
to  be  essential;  but  such  an  arrangement  must  be  adopted,  as  will 
allow  of  the  steam  firom  a  high  pressure  boiler  to  be  brought  in  con- 
tact with,  or  surround,  the  several  pans  in  which  the  nwlasses,  or 
cane  juice,  is  placed  for  evaporation. 

It  IS  proposed  to  construct  a  very  strong  steam  boiler  of  wrought 
or  cast  iron,  having  the  furnace  and  flues  within  surrounded  by  the 
water,  so  that  little  or  no  heat  may  be  lost  by  radiation.  This 
boiler  is  to  be  proved  to  bear  the  resistance  of  steam  at  a  pressure 
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considerably  greater  than  it  will  ever  be  required  to  be  emplojedv 
and  safety  vaWes  are  to  be  placed  in  suitable  situations,  to  prevent 
explosion.  On  the  top  of  this  boiler  the  sugar  pans  are  to  be 
mounted,  with  jackets  surrounding  their  lower  sur&ces,  connected 
bjr  flanches  packed  steam  tight.  From  the  boiler,  pipes  are  to  be 
laid,  for  the  purpose  of  conducting  the  high  pressure  steam  into  the 
spaces  between  the  pans  and  their  jackets,  the  heat  of  which  will 
cause  the  molasses,  or  cane  juice,  in  the  pans,  to  boil,  without  sub- 
jecting it  to  burning,  or  baking  on  to  the  internal  surface  of  the  pan. 

The  pans  may  be  connected  in  any  other  way  with  a  eenerator  of 
high  pressure  steam,  which  steam  may  tie  conducted  under  the  pans 
by  pipes  or  other  means,  and  the  steam  boiler  or  generator  may  be 
employed  at  the  same  time  to  drive  the  engine,  or  other  machinery 
connected  with  the  sugar  works. 

The  ends  of  the  flues  in  the  boiler  are  to  discharge  themselves 
into  other  flues  leading  to  the  chimney,  but  they  must  be  furnished 
with  dampers,  to  prevent  the  heat  from  passing  away  too  freely;  and 
additional  pans  may  be  placed  in  connexion  with  the  chimney  or 
flues,  by  which  the  heat  of  the  vapour  and  smoke  may  assist  in  pre- 
paring the  liquor  for  the  crystallizing  process.  [76. 


To  HsioiT  Roper,  Esq.  a  Rear  Adrmral  in  our  Royal  Navy ^  for  his 
having  invented  a  new  and  improved  system  of  Signals;  firsts  for 
eommunicaling  by  day,  by  the  means  of  flags  cmd  pendants  between 
ships  at  sea,  or  other  objects  far  distant  from  each  other;  in  which 
system  the  colours  (f  the  flags  and  pendants  whicli  have  heretofore 
served  to  distinguish  the  signals  one  from  another,  and  which  by 
distance  or  other  causes  are  extremely  subject  to  be  mistaken,  may 
be  dispensed  unth  altogether;  and,  secondly,  for  communicating  by 
night,  between  ships  at  sea  and  other  objects  far  distant  from  each 
other,  by  the  means  of  lights;  and  which  system  of  signals  is  more 
conspicuous,  expeditious,  and  certain,  than  any  which  has  hitherto 
been  employed  for  the  Hke  purpose.    Enrolled  August,  1827. 

The  features  of  this  invention  are  almost  as  fully  described  in  the 
above  title  as  in  the  specification  itself.  The  object  of  the  patentee 
does  not  appear  to  be  that  of  altering  altogether  the  system  by  which 
sisnals  or  teleeraphic  communications  are  made  from  one  ship  to  an- 
o£er  at  sea,  but  to  simpliiV  the  process,  by  forming  the  subjects 
intended  to  be  communicated  into  classes,  and  adapting  to  each  class 
of  subjects,  peculiar  signals  at  the  onset,  leading  to  the  kind  of  cor- 
respondence intended  to  be  carried  on.  By  so  doing  the  number  of 
signals,  consisting  of  flags  and  pendants^  are  reduced  from  forty- 
eight,  the  ordinary  complement,  to  only  twenty-two,  and  of  course 
are  less  expensive,  more  easily  worked,  and  not  9%  liable  to  mistake 
as  wheti  a  greater  number  are  employed. 

These  signals  are  intended  to  represent  numerals,  and  by  being 
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placed  at  different  elevations,  point  out  whether  units,  tens,  hun- 
dreds, or  thousands;  and  the  number  thus  shown,  referring  to  a  sig- 
nal book,  indicates  by  the  corresponding  number  in  the  book,  the 
word  or  sentence  designed  to  be  expressed. 

The  device  upon  the  flag  or  pendant  is  sometimes  to  be  the  sig- 
nal, at  other  times  the  colour  of  the  flag  or  pendant  is  to  be  the  sig- 
nificant mark,  and  at  night  time  lanterns,  with  coloured  glass  of 
divers  shapes,  are  to  be  employed  instead  of  flags. 

In  conjunction  with  these,  balls  and  other  marks  are  to  be  occa- 
sionally employed;  but  as  the  specification  does  not  point  out  the 
modes  of  working  tliem,  (which  indeed  depends  upon  the  previous 
arrangement  of  the  sentences,  word,  or  syllable,  in  the  signal  book,) 
it  would  be  useless  for  us  to  extend  our  desfqription  of  the  patentee's 
views  further.  [/6. 


On  Shalder's  patent  Fountain  Pump. 
[To  the  Editors  of  the  London  Journal  of  Arts  and  Sciences.] 

Gentlkmen, — Of  all  machinery  adapted  to  the  general  uses  of  life, 
none  is  so  universal,  and  none  more  important  than  that  which  is 
constructed  for  the  purpose  of  raising  water  from  one  situation  to  an- 
other. It  therefore  follows  that  any  improvement  by  which  this  ob- 
ject may  be  effected  with  greater  facility,  convenience  and  despatch, 
becomes  of  the  highest  value  to  the  world,  and  as  far  as  regards  me- 
chanical invention,  is  of  greater  consequence  in  this  than  in  any  other 
species  of  machinery. 

To  prove  this  assertion,  it  would  only  be  necessary  to  point  out 
the  numerous  attempts  which  have  been  made  to  accomplish  this  de- 
sirable end.  It  has  been  the  research  of  learned  and  scientific  men ; 
but  many  centuries  have  elapsed,  and  we  have  still  found  the  same 
mode  handed  down  to  us,  with  all  its  acknowledged  imperfections. 
In  the!  invention  which  I  am  about  to  introduce  to  the  reader's  notice, 
every  former  deficiency  is  remedied,  and  the  object  required  is  pro- 
duced by  the  most  direct  and  satisfactory  means,  leaving  no  deside- 
ratum; and  there  is  no  doubt,  from  the  strong  testimonials  of  its 
efficacy,  that  in  the  course  of  a  short  time  this  invention  will  wholly 
supersede  every  other  method  at  present  in  use. 

NVhen  the  pnnciple  of  this  fountain  pump  is  thoroughly  understood, 
its  advantages  are  sufficiently  obvious,  and  to  those  who  do  not  com- 
prehend its  construction,  or  are  at  a  loss  to  perceive  its  peculiar  mode 
of  action,  I  need  only  refer  to  the  numerous  demonstrations  of  its 
superiority.    These  facts  decide  at  once  in  its  favour. 

I  am  now  only  speaking  of  its  comparative  working  properties,  and 
increased  power  in  raising  water ;  but  when  to  these  it  is  added  that 
the  fountain  pump  is  more  durable,  more  economical,  and  more  sim- 
ple in  its  construction,  there  can  be  no  hesitation  in  yielding  to  it  the 
most  decided  preference,  whether  applied  to  the  arts,  navigation,  or 
domestic  puqwses. 

In  the  common  pump,  when  properly  made,  the  piston  should  fit 
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the  inside  of  the  working  barret  so  ciosely  as  to  form  a  perfect  ra- 
cuum,  that  the  leather  or  packing  raaj  press  hard  aeainst  the  sides  of 
the  cylinder;  this  consequently  prodaces,  when  the  pamp  is  in  ac- 
tion,  an  irregular,  unsteady  resistance,  while  independently  of  the 
unnecessary  waste  of  power  to  couqteract  friction,  produces  an  un- 
easy stiffness  in  motion,  which  soon  wearies  the  performer.  By  the 
advantages  possessed  in  the  invention  under  consideration,  no  fric^^ 
tion  occurs,  and  these  defects  are  wholly  obviated. 

With  the  common  pump,^  solid  substances,  as  hard  pieces  of  wood', 
particles  of  sand,  &c.  &c.  are  very  apt  to  insinuate  themselves  be* 
tween  the  bucket  and  the  barrel ;  these  may  either  unpack  the  pis- 
ton, or  by  grinding  and  tearing  the  leather,  or  forming  grooves  in  the 
barrel,  render  it  totally  unserviceable,  until  it  again  passes  through 
the  hands  of  the  maker.  In  this  improvement  the  connecter  is  so 
constructed  as  to  cast  up  and  deliver  solid  substances  with  as  great 
facility  as  it  does  the  fluid,  and  without  the  possibility  of  injury  or 
derangement  to  the  workmanship. 

In  the  pump  constructed  upon  the  new  principle,  the  bucket  is* 
surrounded  by  a  strong  pliable  leather  tube,  which  I  call  the  con^ 
necter,  of  a  conical  figure,  or  the  diameter  of  one  end  is  rather  less 
than  that  of  the  others  this  is  supported  by  the  expresser  or  bucket 
when  in  movement,  and  easily  admits  of  being  inverted  and  retro- 
verted.  Its  lesser  circumference  is  closely  secured  to  the  upperand 
outer  extremitjT  of  the  expresser;  and  the  larger  circumference  is 
fostened  to  the  inner  part  of  the  cylinder  between  two  flanches.  This 
effectually  precludes  the  possibility  of  leakage,  as  the  connexion  is 
completely  cut  off  between  the  upperand  lower  portion  of  the  barrel^ 
except  through  the  valve  of  the  bucket  Thus  we  have  the  three 
grand  defects  of  the  common  pump,  from  friction,  choking,  and  leak- 
age, entirely  remedied;  besides,  as  before  stated,  less  original  expense^ 
less  wear  and  tear,  and  greater  simplicity. 

The  operation  of  the  pump  on  the  improved  plan  may  be  compared 
to  the  action  of  lifting  through  the  air  a  bucket  of  water,  suspended 
to  the  counter  end  of  a  lever,  or  pump  handle.  Supposing  the  bucket 
at  each  depression  of  the  handle  to  empty  itself,  and  to  refill  at  each 
elevation,  we  have  a  representation  of  its  mode  of  action,  there  being 
neither  more  nor  less  friction  in  resistance  in  the  one  instance  than 
the  other.  There  is  only  the  weight  of  the  water  to  contend  with, 
and  so  ample  is  the  power  gained  by  the  adaptation  of  the  new  prin- 
ciple, that  double  the  work  may  be*^  accomplished  in  a  given  time;  in 
other  words,  that  one  man  may  perform  the  work  of  two;  or  what 
would  occupy  a  man  two  days  to  complete,  may  be  finished  ivt  one 
dav. 

The  following  is  a  description  of  this  invention  given  by  a  scien^ 
tific  gentleman  of  acknowledged  talent: — ^*^  This  improvement  is  de- 
signed to  avoid  the  friction  of  an  ordinary  pump,  by  substituting  in 
place  of  the  usual  air  and  water  tight  packing  of  the  piston  or  bucset, 
a  flexible  tube  or  diaphragm  surrounding  the  bucket,  wiiich  rises  and 
falls  witli  it.  Fig.  1,  represents  the  bucket  with  its  diaphragm  and 
other  appendages  detached  from  the  pump  and  shown  in  perspective. 
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Fig.  2,  is  a  geometrical  section  of  the  same  taken  through  the  middle 
perpendicolarlj ;  and  Fig.  3,  is  a  plan  or  horizontal  view  of  the  same, 
as  it  would  appear  when  seen  from  above.  In  all  which  figures  simi- 
lar letters  refer  to  corresponding  parts;  a,  a,  is  the  bucket  or  piston 
of  the  pump,  having  two  valves^ 6, 6,  opening  upwards  as  usual;  c,  c, 
are  bent  arms,  for  the  purpose  of  attaching  the  bucket  to  the  pump 
rod  at  d,  by  which  the  bucket  is  to  be  raised  and  lowered  in  the  pump 
barrel,  bj  means  of  the  pump  handle,  or  by  any  other  common  con- 
trivance* 

lig.  1.  Fig.  2.  Fig.  3. 


*^The  diaphragm,  e,  e,  is  a  tube  of  leather  or  other  suitable  flexi- 
ble material,  which  is  air  and  water  tight.  It  is  made  from  a  disk 
of  leather,  rather  larger  in  diameter  than  the  interior  of  the  pump 
barrel,  in  the  centre  of  which  a  circular  hole  is  to  be  cut,  rather 
amaller  than  the  interior  of  the  bucket,  which  gives  it  the  form  of  a 
broad  rin^;  this  ring  of  leather  is  then  soaked  and  pressed  upon  a 
block  until  it  is  brought  into  the  form  of  a  frustrum  of  a  cone,  very 
much  resembling  in  shape  a  round  hat,  with  the  centre  of  the  crown 
removed ;  the  frustrum  having  a  narrow  rim  at  bottom  on  the  outside, 
and  a  similar  rim  at  top  on  the  inside,  which  two  rims  are  for  the 

Eurpose  of  attaching  the  diaphragm  to  the  pump  barrel,  and  to  the 
ucket. 
**  To  the  lower  part  of  the  bucket  a  cylindrical  or  bell  formed  tube, 
f,  is  attached,  for  the  purpose  of  preventing  the  diaphragm  from  col- 
lapsing under  the  bucket  when  the  pump  is  in  action.  At  the  lower 
part  of  the  bucket  there  is  an  internal  fianch,  fir,g,  and  a  correspond* 
mg  flanch,  h,  A,  at  the  upper  part  of  the  bell  fDrmed  tube,  which  two 
flanches  take  hold  and  confine  the  inner  rim  of  the  diaphragm,  and 
are  held  together  by  screws,  bolts,  and  nuts,  as  seen  in  Fie.  2.  The 
outer  rim  of  the  diaphragm  is  in  a  similar  way  held  securely  between 
flanches  io  the  pump  barrel^  and  by  these  means  the  upper  and  lower 
parts  of  the  pump  barrel  are  separated,  and  an  air  and  water  tight 
partition  formed,  without  packing  the  bucket  as  in  ordinary  pumps. 
<<  it  will  now  be  seen  that  on  the  ascent  or  descent  of  the  bucket, 
the  diaphragm  being  flexible,  will  readily  rise  and  fall,  leaving  the 
"Water  wa^  clear,  and  effecting  all  the  purposes  of  a  tight  bucket  or 
piston,  without  producing  any  of  the  friction  which  results  from  the 
employment  of  a  bucket  fitted  closely  to  the  barrel,  as  in  pumps  of 
the  usual  construction*" 
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Experiments  have  been  frequent!  j  made  with  this  improved  pomp, 
bj  introducing  sand^  fra^ents  of  wood,  gravel,  apples,  &c.  &c^  yet 
anj  substance  capable  ot  passing  the  valves  has  been  ejected  along 
with  the  water,  without  the  least  impediment  or  detriment.  There 
is  likewise  a  large  body  of  evidence  from  practical  manufacturers, 
who  have  made  use  of  the  fountain  pump  for  different  purposes,  for 
various  periods,  from  one  to  four  vears;  these  distinctly  assert  its 
manifest  superiority,  and  amply  confirm  the  character  just  given  of  it. 
The  patent  pump  is  confidently  recommended  to  engineers,  as 
being  the  most  efficient  machine  to  remove  or  supply  large  bodies  of 
water.  By  the  aid  of  the  steam  engine  its  operations  would  be  pro- 
digious, while  the  saving  of  fuel  and  attendance  would  reduce  the 
expenses  by  one  half.  To  water  companies  it  will  shortly  become 
an  essential  auxiliary,  and  it  will  be  the  duty  of  those  who  have  the 
public  trust  reposed  in  them  to  employ  it.  The  same  observations 
will  apply  to  mining  operations,  either  to  those  conducted  by  public 
associations,  or  by  private  individuals ;  with  them  it  is  indispensable, 
as  it  is  the  only  machine  not  liable  to  embarrassment  by  the  presence 
of  sand,  gravel,  &c.  &c.  It  is  well  known  that  many  mines,  after 
much  delay  and  expense,  have  been  abandoned  from  this  very  cause. 
To  road  surveyors  its  utility  is  conspicuously  pointed  out;  in 
watering  the  roads,  despatch  is  requisite,  as  the  watering  ought  to  be 
finished  in  the  early  part  of  the  day ;  double  the  number  of  carts  may 
be  engaged  at  once,  and  the  whole  be  completed  in  one-quarter  the 
time,  and  at  half  the  expense. 

To  breweries  it  will  become  a  necessary  appendage,  as  it  may  be 
easily  removed  from  one  place  to  another;  the  work  will  be  concluded 
in  one-half  the  time,  or  boys  may  be  substituted  for  men,  which,  in 
the  course  of  a  year,  will  produce  a  material  saving.  The  same  re- 
marks are  applicable  to  tanneries,  to  pump  the  water  and  ooze;  in 
distilleries,  the  wash  and  spirit;  and  in  dye  houses,  the  dye,&c;  for 
these  purposes  the  pumps  may  be  constructed  of  wood,  &c.  at  a  very 
trifling  prime  cost.  For  brickmakers,  excavators,  &c.  it  is  the  only 
pump  suitable  to  their  purposes. 

The  utility  of  the  pump  is  so  general,  that  it  may  be  said  that  no 
establishment  of  any  description  is  complete  unless  so  provided ;  in 
the  house,  in  the  garden,  in  the  stable  yard,  pumps  on  this  improved 
principle  are  most  particularly  adapted,  as  children  or  females  can 
work  them  with  the  greatest  ease,  and  when  out  of  order,  though 
seldom,  they  may  be  repaired  without  the  aid  and  expense  of  a 
plumber. 

For  the  purposes  of  agriculture  in  dry  seasons,  they  may  be  em- 
ployed on  an  extensive  scale  to  irrigate  the  land,  as  the  labour  of 
supplying  water  is  so  materially  diminished ;  and  when  used  for  the 
purpose  of  drainage,  large  tracts  of  land  may  be  brought  into  culti- 
vation. 

In  nursery  grounds  and  large  gardens,  where  diffusion  of  water  is 
so  essential,  they  will  become  a  valuable  acquisition. 

In  our  West  India  possessions,  and  other  colonies,  where  large 
supplies  of  water  are  required  for  cattle,  and  numerous  other  ser- 
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▼ices,  the  fountain  pmop  wtU  become  a  necessary  apparatus;  those 
they  have  in  use  at  the  present  time,  are,  general! j  speaking,  ex- 
tremely defective;  this  circumstance  arises  ^om  the  common  pump 
being  so  soon  out  of  order,  from  its  defect  in  principle,  and  from  be- 
ing little  understood,  except  by  workmen,  who  most  usually  reside 
at  a  distance. 

Proprietors  of  estates  are,  therefore,  particularly  enjoined  to  direct 
their  attention  to  this  object,  as  thej  can  always  have  the  indepen- 
dent means  of  possessing  a  superior  and  more  powerful  machine, 
easily  repaired,  and  attended  with  infinitely  less  expense.  Those 
who  desire  to  have  the  ordinary  friction  pump  process  replaced  by 
one  on  the  new  plan,  have  no  necessity  to  alter  the  former  arrange- 
ment of  pipes,  ma:chinery,  &c.;  it  would  only  be  requisite  to  supply 
a  new  cylinder  and  expresser.  The  principle  of  the  improvement 
can  also  be  applied  to  the  forcing  pump,  where  it  still  preserves  its 
extraordinary  advantages.  For  Ire  engines,  deep  wells,  and  to  sup- 
ply elevated  situations,  it  is  admirably  calculated.  In  short,  to  those 
who  are  zealous  in  real  improvement,  or  have  economy  in  view,  the 
fountain  pump  is  earnestly  recommended  as  a  machine  whereby  much 
time  and  outlajr^  will  be  ultimately  saved ;  in'  every  instance  where 
a  pump  is  re^ufred,  it  is  infinitely  superior,  and  in  some  instances  it 
vill  not  admit  of  substitution. 

I  am,  gentlemen,  yours,  &c. 

John  Elliott, 
Civil  Engineer. 


Remarks  on  the  different  Modes  of  Applying  Power  for  Locomotive 

Purposes, 

Sib, — ^The  subject  of  rail-ways  and  steam-conveyance  at  present 
occupying  so  much  of  the  public  attention,  the  following  brief  re- 
marks, on  the  different  modes  of  applj^ing  power  for  the  purpose  of 
locomotion,  may  not  be  thought  inconsistent  with  the  objects  of  your 
publication.  In  the  late  exhibitions  which  took  place  on  the  Liver- 
pool and  Manchester  Rail-way,  the  tremendous  velocity  of  the  engines 
exceeded  not  only  the  most  sanguine  expectation  of  the  public,  but 
the  engineers  even  who  designed  and  constructed  them,  have  been 
agreeably  surprised  at  the  gratifying  results  of  their  own  labour  and 
ingenuity.  By  these  performances  the  opinion  which  was  formerly 
entertained  of  the  speed  in  travelling,  concomitant  with  safety,  hav- 
ing experienced  such  an  extraordinary  revolution,  we  are  prompted 
to  look  forward  to  the  future,  and  endeavour,  by  taking  an  impartial 
view  of  the  subject,  to  ascertain  the  limit  at  which  the  progressive 
advancement  of  improvement  will  eventually  terminate. 

The  great  object  which  constantly  requires  to  be  kept  in  view  in 
advancing  and  perfecting  the  art  of  locomotion,  whether  on  rail-ways 
or  common  roads,  is  to  find  out  the  best  and  most  efficient  mode  of 
atowing,  economizing,  and  applving  a  certain  quantity  of  power,  or 
momentum,  sufficient  to  impel  the  appended  load  to  a  convenient  dis- 
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tance  by  OYercomioe;  the  retarding  forces^  which  ar^  always  co-exist- 
ent  with  every  kind  of  motion.  The  most  important  causes  of  this 
continued  retardation,  are  the  attrition  and  cohesion  of  all  those  parts 
of  an  engine,  or  carriage,  which  come  in  contact  with  each  other. 
Before  a  carriage,  however,  has  attained  the  requisite  velocity,  the 
moving  power  has  to  overcome  the  whole  inertia  of  the  mass  corre* 
sponding  to  this  velocity;  and  this  at  first,  and  afterwards,  when  the 
velocity  varies,  forms  a  considerable  item  in  raiUwa^s  of  the  force  re- 
quired to  be  exerted  in  locomotion.  When  different  inclinations 
obtrude  themselves  on  rail-ways  and  roads,  another  cause  of  retarda- 
tion presents  itself,  which  requires  to  be  particularly  observed  when 
considering  the  best  mode  of  applying  power  in  overcoming  these 
several  obstacles.  In  the  use  of  them  for  this  purpose,  the  mode  of 
its  generation  and  application  introduce  a  material  waste  of  power, 
which  it  appears  impossible  to  obviate,  from  no  means  being  applica-r 
ble  for  regulating,  exactly,  the  quantity  of  heat  evolved  in  combustion, 
or  of  economizing  it  by  condensing  the  steam  after  it  has  performed 
its  duties.  In  the  usual  manqer,  likewise^  of  estimating  the  steam 
power  required  to  be  exerted  in  moving  the  same  load  at  different 
velocities,  any  increase  in  the  latter  is  always  accompanied  by  an 
equal  augmentation  of  the  former.  But  since  no  difference  exists  in 
any  of  the  retarding  forces,  except  that  of  the  increased  inertia  at 
first  opposing  its  resistance,  it  follows  that  the  quantity  of  power 
supplied  is  greater  than  the  force  required  to  be  overcome.  This 
waste  ensues  principally  from  the  rapid  vibration  of  the  piston*  im- 
peding the  transference  of  the  full  power  with  which  the  steam  is 
charged,  and  might  perhaps  be  partly  obviated  by  using  cylinders  of 
different  lengths  and  diameters,  connected  by  corresponding  leverage 
in  such  a  manner,  that  although  the  momentum  was  sumcient  to 
supply  the  requisite  power,  yet  the  velocity  of  transference  should 
be  at  first  moderate,  and  afterwards,  bj  a  combination  of  machinery, 
gradually  augmented  till  sufficient  for  direct  application  to  the  wheel. 
But  the  existence  of  the  other  difficulties  which  have  to  be  encoun- 
tered, and  which  have  been  already  enumerated,  roust  completely 
baffle  the  success  of  such  expedients. 

On  the  whole,  when  we  contemplate  the  application  of  steam 
power  to  overcome  a  resisting  force  which  continually  varies,  it  ap- 
pears altogether  inadequate  to  sustain  that  system  of  economy  which 
It  is  necessary  to  preserve.  It  has  presented  such  serious  obstacles 
to  locomotion  on  common  roads,  as  have,  as  yet,  entirely  prevented 
its  successful  application;  and  on  rail-ways,  although  the  general  ef- 
fects are  striking,  on  moving  over  a  level  track,  yet  on  ascending  an 
inclination  of  even  one  in  ninety-six,  the  velocity  of  the  carriage  is 
so  far  retarded,  that  if  the  length  of  such  an  inclination  exceeded 
two  or  three  miles,  an  entire  stoppage  might  be  expected,  if  some 
more  important  improvements  in  the  steam  locomotives  are  not 
effected.  In  looking  forward  to  the  future,  therefore,  we  are  war- 
ranted to  expect  some  new  modification  of  the  system,  which  may 
prove  adequate  to  accomplish  all  that  can  be  desired  in  remedying 
the  defects  which  t^n  here  taken  notice  of,  and  approaching  final  I  jT 
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the  goal  of  perfection.  The  following  analytical  observations,  bj 
ascertaining  and  examining  the  causes  of  insufficiency,  appear  to 
hint  at  these  requisite  modifications,  although  the  adoption  of  the 
Tiews  here  taken  of  this  subject,  must  be  entirely  influenced  by  the 
judgment  derived  from  the  practical  experience  of  professional  men. 

From  what  has  already  been  observed,  it  will  have  been  rendered 
obvious  that  the  steam-engine  works  to  most  advantage,  when  it  com^ 
muuicates  adequate  force  by  a  moderate  velocity  of  the  piston;  to 
apply  this  kind  of  power,  therefore,  to  the  purposes  of  locomotion, 
an  intermediate  agent  becomes  necessary,  which^  by  receiving  the 
continued  and  unvaried  supply,  may  act  as  a  reservoir  of  force, 
which  could  always  furnish  the  exact  quantity  of  power  competent 
to  sustain  the  carriage  at  the  same  velocity.  This  agent  requires  to 
unite  portability  with  the  capability  of  receiving  and  transmitting 
the  same  power  without  loss;  it  must  be,  therefore,  elastic  and  of  a 
minimum  weight;  in  fine,  an  aeriform  fluid  appears  in  the  most  per- 
fect manner  to  be  endued  with  all  the  requisite  essentials  for  this 
purpose.  We  are  in  this  manner  led  to  the  direct  conclusion,  that 
the  most  expedient  method  of  supplying  power  to  a  locomotive  car- 
riage is  from  a  reservoir  of  condensed  air,  which  may  be  continually 
repenished  by  the  unvarying  action  of  steam.  In  condensing  air, 
when  no  time  is  allowed  for  the  heat  to  dissipate,  the  mass  acquires 
an  increase  of  temperature  equal  to  one  degree  of  Fahrenheit's  scale 
for  every  condensation  equal  to  1  -480  of  the  whole  bulk.  Thus, 
when  the  chamber  which  contains  the  air  is  small  in  comparison  to 
the  velocity  of  condensation,  a  quantity  of  heat  will  be  extricated,^ 
which  will  materially  add  to  the  elastic  force,  and  therefore  to  the 
power  required  to  be  applied,  which  will  be  immediately  lost  in  the 
reservoir  from  the  balance  of  temperature  being  restored.  To  re- 
medy this,  it  becomes  necessary  that  the  primary  condensation  takes 
place  in  a  large  chamber,  where  time  mignt  be  allowed  for  the  super- 
abundant heat  to  disperse.  But  this  is  not  concomitant  with  the 
maximum  bulk,  which  it  is  necessary  both  en^ne  and  reservoir 
should  occupy  in  a  locomotive  carriage;  a  separation  must  therefore 
ensue,  and  whilst  the  steam-engine  is  stationary,  the  reservoir  of  the 
locomotive  might  be  supplied  by  others  of  superior  magnitude,  ap- 
pended to  a  stationary  engine  situated  at  each  end  of  the  rail-way^ 
if  not  exceeding  30  or  40  miles  in  length,  or  when  longer  at  convex 
uient  intermediate  stages.  By  following  this  mode  of  arrangement^ 
the  air  would  have  an  equal  temperature,  and,  from  the  size  of  the 
chamber  affixed  to  the  carriage,  the  contained  air,  during  the  pro- 
cess of  exhaustion,  would  have  time  to  supply  the  transient  uefi> 
ciency  of  temperature  from  the  ambient  atmosphere,  whilst  the 
velocitjr  of  its  motion  woulil  tend  further  instantaneously  to  restore 
the  equilibrium. 

Many  particulars  are,  however,  to  he  minutely  considered  before 
the  practicability  of  this  mode  of  storing  up  power  can  be  demon- 
strated; tlie  mubt  important  of  them  shall  here  be  attempted  to  be 
submitted  to  rigorous  calculation,  although  practical  proot  can  alone 
establish  the  efficacy  of  the  principles  upon  which  it  is  founded^ 
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The  elasticity  of  air  augmentB  in  a  ratio  nearly  equal  to  that  of  con- 
densation! since  the  pressure,  therefore,  of  the  atmosphere  is  nearly 
15  lbs.  on  the  square  inch,  when  condensed  air  is  confined  in  a  ves- 
sel it  will  exert  on  a  square  inch  of  its  surface  a  pressure  equivalent 
in  pounds  to  15  tines  the  number  of  enclosed  atmospheres.  If  the 
power  of  traction  be  represented  by  the  constant  impeding  force, 
multiplied  by  the  space  gone  over,  the  momentum  of  elasticity  con- 
tained in  the  reservoir,  calculated  in  a  similar  way,  must  be  equiva- 
lent to  this  product.  Thus,  if  the  space  required  to  be  gone  over  in 
inches  is  r.epresented  by  S,  the  constant  force  of  retardation  in 
pounds  by  W,  the  contents  of  the  reservoir  in  cubic  inches  by  C, 

and  the  number  of  contained  atmospheres  by  A,  then  SW==— — — ; 

if  any  three  of  these  quantities  are  therefore  given,  the  fourth  may 
be  found  by  this  equation.  If  A  is  supposed  constant,  and  equal  to 
50,  while  we  reckon  W  &s  500,  which,  on  a  level  rail-way,  is  suffi- 
cient to  draw  a  load  of  about  45  tons;  the  contemporaneous  values 
of  S  and  C  may  be  exhibited  in  miles  and  cubic  feet,  forming  the 
two  first  columns  of  the  following  table: — 


Diameter 

s 

C 

C 

of 

in 

in 

increased 

spherical 
chamber. 

miles 

cubic  feet 

five  times 

1 

.978 

4.890 

2.106 

5 

4.890 

24.450 

3.601 

8 

r.824 

39.120 

4.212 

10 

9.780 

48.900 

4.537 

12 

11.736 

58.680 

4.822 

15 

14.670 

73.350 

5.191 

18 

17.604 

88.020 

5.517 

20 

19.560 

97.800 

5.716 

25 

24.450 

122.250 

6.157 

30 

29.340 

146.700 

6.541 

35 

34.230 

171.150 

6.886 

40 

39.120 

195.600 

7.202 

The  third  column  represents  the  values  of  C,  increased  five  times, 
that  the  whole  quantity,  which  is  required  to  be  abstracted  from  the 
reservoir,  may  not  introduce  any  inconvenient  change  of  density; 
which,  by  varying  and  lessening  the  expansive  energy,  may  render 
it  inapplicable  to  the  machinery  through  which  it  acts.  The  fourth 
column  shows  the  dimensions  of  the  reservoir,  considered  as  spheri- 
cal, although  two  or  more  smaller  vessels  majr  contain  together  as 
much  as  one  of  larger  dimensions,  without  requiring  a  greater  weight 
of  metal  (see  note  A.) 

Nott  (A.)  If  t  represents  the  thickness  of  the  shell  of  a  spherical  chamber,  D 
its  diameter,  p  the  pressure  on  its  internal  surface,  and  M  the  modulus  of  cohe- 
sion of  the  substance  composing  the  shell,  then  p  D  ss  4  M  <.    Let  iTrepresent 
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In  ascending  any  inclination,  the  extra  force  required  to  be  ex- 
pended will  be  proportioned  to  the  load  maltiplied  bjr  the  whole 
height  of  ascent.  In  addition,  therefore,  to  the  whole  distance  on 
nuUways  and  roads  considered  as  level,  there  must  be  included  the 
sum  of  the  heights  of  all  the  ascents  which  occur  in  this  distance, 
and  tiie  power  expended  in  both,  estimated  according  to  the  forego- 
ing methods,  will  give  the  full  quantity  required  to  be  supplied  to  a 
locomotive  carriage.  To  illustrate  this,  let  the  Liverpool  and  Man- 
chester Rail-way  be  taken  as  an  example.  The  whole  length  is  29 
miles,  which,  by  the  third  column  of  the  table,  gives  the  number  of 
cubic  feet  141.8.  In  proceeding  from  the  west  to  the  eastern  ter- 
mination of  the  rail-way,  the  sum  of  all  the  ascents  amounts  to  230 
feet;  and  although  the  descents  amount  to  141  feet,  which  will  ma- 
terially lessen  the  power  required  to  be  exerted,  yet  this  advanta^ 
may  be  overlooked  from  the  impossibility  of  exactly  estimating  it; 
and  the  quantity  of  condensed  air  to  be  allowed  for  the  rise  of  230 

feet  will  amount  to  500  X  200  X  230  =3  SW  =  — - — ,  or  C  « 

S.5  and  5  C  <=  42.6.  The  whole  number  of  cubic  feet  will  there- 
fore be  184.4,  which  is  the  contents  of  a  spherical  chamber,  7  feet 
In  diameter,  or  of  two,  5i  feet  each.  We  may,  therefore,  consider 
a  reservoir  of  these  dimensions,  when  applied  to  a  locomotive  car- 
riage, sufficient  for  the  conveyance  of  a  load  of  45  tons,  the  whole 
length  of  the  Liverpool  and  Manchester  Rail-way. 

Various  mechanical  expedients  suggest  themselves  as  necessary 
apparatus,  to  connect  the  store  of  power  with  the  wheels  of  the  car- 
riage; but,  indeed,  little  difficulty  can  be  experienced  in  suitine  the 
arrangements  of  machinery  to  the  exigencies  which  present  them- 
selves, although  they  must  differ  considerably  from  the  usual  mode 
of  forming  the  cylinder  and  valves  of  the  steam-engine,  and  must 

the  evanescent  linear  magnitude  of  supposed  distension « the  increment  of  sur- 
fiice  corresponding  to  the  assumed  diameter  D  -f  2  ^  will  be  4  «■•  D  ^"4-  4  «* 
/*»  which  siso  represents  the  virtual  velocity  of  the  cohesl?e  momentum  of  the 
spherical  shell.  This  being  equably  distended,  the  force  will  be  equally  ex- 
erted in  every  diroctton,  and  may  be  resolved  into  two  which  shall  be  equal 
and  perpendicular  to  each  other.  If  the  substance  of  the  shell,  retaining  the 
original  thickness,  was  arranged  in  the  form  of  a  square,  the  virtual  velocity  in 
the  direction  of  one  side  will  be  represented  by  2  »-  D  cT,  and,  multiplied  by  W, 
gives  the  virtual  momentum  of  cohesion  =  2  9r  D  if  M<.  The  virtual  momen- 
tum of  pressure,  which  is  to  counterbalance  this,  being  half  the  aggn^gate  of 
the  distending  force  on  the  whole  surface  will  be  represented  by  ^  n-  p  DV, 
which  being  equal  to  2  jt  D/M/,  by  reducing  the  equation,  we  have  4  M/  ss  J9 

Dor<=:^,  D  s=  i-??-^andp8=:^^^.   Thus,  if  we  suppose  the  elasticity 

of  air  proportional  to  its  density,  the  quantity  of  material  necessary  to  confine, 
by  this  mode,  the  same  quantity  of  power,  is  always  constant,  whatever  be  the 
diameter  of  the  spherical  chamber;  for  quantity  of  power  i*  />  D'  and  quantity 
of  material  i  •  t  D«,  but  jj  D'  J-  4  M/  D«  i  •  <  D»,  therefore  /)  D»  i  •  /  D«. 

•  n  Here  represents  the  ratio  of  the  circumference  of  the  circle  to  its  diame- 
ter. 
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be  accommodated  to  variatioos  in  the  elasticitj  of  the  condensed 
air,  and  in  the  velocity  of  the  carriage. 

The  next  subject  of  anj  importance  to  be  considered  in  esttmat* 
ing  the  expediency  of  the  system,  is  the  weight  of  the  reservoir  and 
necessary  appendages  of  the  carriage,  that  a  comparison  may  be  in- 
stituted between  this  and  the  present  weight  of  locomotives,  with  tho 
fuel  and  water  necessary  to  carry  them  30  miles.  From  the  for* 
mula  before  demonstrated  (see  note  A,)  the  thickness  of  an  iron 
spherical  chamber,  7  feet  in  diameter,  perfectly  sufficient  to  sustain 
pressure  of  50  atmospheres  on  its  internal  surface  will  be  1.05 
inches,  and  the  whole  metal  required  =  7'  x  S.1416  x  .0875  » 
13.468  cubic  feet;  which,  at  480  lbs.  per  cubic  foot,  amounts  to  2 
tons  18  cwt  and  estimating  the  attending  machinery  and  frame- 
work of  the  carriage  as  a  maximum  at  1  ton,  we  have  about  4  tons 
for  the  whole  weight  of  the  carriage,  which  would  be  reduced  to  S| 
if  it  renewed  its  supply,  like  the  steam-engine,  at  the  end  of  15 
miles.  Thus  it  competes  with  the  lightest  locomotive  that  has  yet 
been  constructed,  that  if  the  weight  of  the  water  and  fuel,  which 
must  accompany  everv  steam  locomotive,  be  included  in  the  esti- 
mate, it  must  eventually  display  a  decided  superiority. 
[to  bb  coHTuruxs.] 
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F.  R.  S.  &c. 
(Concluded  from  page  112.) 
'  3.  On  the  Charcoal. 

Tender  and  light  woods,  capable  of  affording  a  friable  and  porous 
charcoal,  which  burns  rapidly  away,  leaving  the  smallest  residuum 
of  ashes,  and  containing,  therefore,  the  largest  proportion  of  carbon, 
ought  to  be  preferred  for  charring  in  gunpowder  works. 

After  many  trials,  made  long  ago,  black  dogwood  came  to  be  pre- 
ferred to  every  plant  for  this  purpose,  but  moaern  experiments  have 
proved,  that  many  others  afford  an  equally  suitable  charcoal.  The 
woods  of  black  alder,  poplar,  lime  tree,  horse  chesnut,  and  chesnut 
tree,  were  carbonized  in  exactly  similar  circumstances,  and  a  similar 
gunpowder  was  made  with  each,  which  was  proved  by  the  same  proof 
mortar:  the  following  results  were  obtained:— 

Toises.    Feet  ^ 
Poplar— mean  range,  -        -        -        113        2 

Black  alder, 110        4 

Lime, 110        3 

Horse  chesnut, 110        3 

Chesnut  tree 109 

By  subsequent  experiments,  confirmatory  of  the  above,  it  has'been 
further  found,  that  the  willow  presents  the  same  advantages  as  the 
poplar,  and  that  several  shrubs,  such  as  the  hazel  nut,  the  spindle 
tree,  the  dogberry,  the  elder  tree,  the  common  sallow,  and  some 
others,  may  be  as  beneficially  employed;  but  whichever  wood  be 
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used,  we  sbooid  alwajs  cut  it  when  full  of  sap,  and  never  after  it  is 
4twA;  we  should  choose  branches  not  more  than  five  or  six  years 
old,  and  strip  them  carefalljr,  because  the  old  branches  and  the  bark 
coBtaiB  a  lai^r  proportion  of  earthy  constituents.  The  branches 
ought  not  to  exceed  three-quarters  of  an  inch  in  thickness,  and  the 
larger  ones  should  be  divided  lengthwise  into  four,  so  that  the  pith 
may  be  readily  burned  away. 

Wood  is  commonly  carbonized,  in  this  country,  into  gunpowder 
charcoal,  in  cast  iron  cylinders,  with  their  axes  laid  horizontally, 
and  built  in  brick  work,  so  that  die  flame  of  a  furnace  may  circulate 
round  them.  One  end  of  the  cylinder  is  furnished  with  a  door,  for 
the  introduction  of  the  wood  and  the  removal  of  the  charcoal;  the 
other  end  terminf^tes  in  a  pipe,  connected  with  a  worm  tube,  for  con- 
densing the  pyroligneous  acid,  and  giving  vent  to  the  carburetted  hy- 
drogen gases  that  are  disengaged.  Towards  the  end  of  the  opera- 
tion, the  connexion  of  the  cylinder  with  the  pyroligneous  acid  cistern 
ought  to  be  cut  off,  and  a  very  free  egress  opened  for  the  volatile 
matter,  otherwise  the  charcoal  is  apt  to  get  coated  with  a  fuliginous 
▼amish,  and  to  be  even  penetrated  with  condensable  matters,  which 
materially  injure  its  qualities. 

In  France  the  woocl  is  carbonized  for  the  ^npowder  works,  either 
in  oblong  vaulted  ovens,  or  in  pits,  lined  with  brick  work  or  cylin- 
ders of  strong  sheet  iron.  In  either  case  the  heat  is  derived  from 
the  imperfect  combustion  of  the  wood  itself  to  be  charred.  In  ge- 
neral, the  product  in  charcoal  by  this  method,  is  from  sixteen  to 
seventeen  parts  by  weight,  from  one  hundred  of  wood.  The  pit 
process  is  supposed  to  afford  a  more  productive  return  and  a  better 
article,  since  the  body  of  wood  is  much  greater,  and  the  fuliginous 
vapours  are  allowed  a  freer  escape.  The  surface  of  a  good  charcoal 
thoold  be  smooth,  but  not  glistening. 

The  charcoal  is  considered,  by  the  most  scientific  manufacturers, 
to  be  the  ingredient  most  influential,  by  its  fluctuating  qualities,  on 
the  composition  of  gun[K>wder;  and  therefore  it  ought  always  to  be 
preparea  under  the  vigilant  and  skilful  eye  of  the  director  of  the 
powder  establishment.  If  it  has  been  kept  for  some  time,  or  quench- 
ed at  first  with  water,  it  is  unsuitable  for  the  present  purpose. 
Charcoal,  extinguished  in  a  close  vessel  by  exclusion  of  air,  and  af- 
terwards expos^  to  the  atmosphere,  absorbs  only  from  three  to  four 
per  cent,  of  moisture;  while  red  hot  charcoal,  quenched  with  water, 
may  lose  by  dr/ing  twenty-nine  per  cent.  When  the  latter  sort  of 
charcoal  is  used  for  gunpowder,  a  compensation  in  weight  must  be 
made  for  the  water  present:  but  charcoal,  which  has  remained  long 
impregnated  with  moisture,  affords  a  most  detrimental  constituent 
to  gunpowder. 

4.  On  missing  the  Constituents  and  forming  the  Powder. 

The  three  ingredients  being  thus  prepared,  are  ready  for  manu- 
bctnring  into  gunpowder;  they  are,  1st,  separately  ground  to  a  fine 
powder,  which  is  passed  through  proper  suk  sieves  or  bolting  ma- 
chines; Snd,  they  are  mixed  together  in  the  proper  proportions. 
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which  we  shall  afterwards  discuss;  Sd,  the  composition  is  then  sent 
to  the  gunpowder  mill,  which  consists  of  two  edge  stones  of  a  calca- 
reous kind,  turning  bj  means  of  a  horizontal  shaft,  on  a  bed  stone 
of  the  same  nature,  incapable  of  affording  sparks  by  collision  with 
steel,  as  sand  stones  would  do.  On  this  bed  stone  the  composition 
is  spread,  and  moistened  with  as  small  a  quantity  of  water  as  will, 
in  conjunction  with  the  weight  of  the  revolving  stones,  bring  it  into 
a  proper  body  of  cake,  but  by  no  means  to  a  pasty  state.  The  line 
of^contact  of  the  rolling  edge  stone  is  constantly  preceded  by  a  hard 
copper  scra(ier,  which  goes  round  with  the  wheel,  regularly  collect- 
ing the  caking  mass,  and  bringing  it  into  the  track  of  the  stone. 
From  fifty  to  siztj  pounds  of  cake  are  usually  worked  at  one  opera- 
tion under  each  mill  stone.  When  the  mass  has  thus  been  thoroughly 
kneaded  and  incorporated,  it  is  sent  to  the  corning-house,  where  a 
separate  mill  is  employed  to  form  the  cake  into  grains  or  corns. 
Here  it  is  first  pressed  into  a  hard  firm  mass,  then  broken  into  small 
lumps,  after  which  the  corning  process  is  performed  by  niacins  these 
lumps  in  sieves,  on  each  of  which  is  laid  a  disk  or  flat  cake  of  Rgnum 
vitw.  The  sieves  are  made  of  parchment  skins,  perforated  with  a 
multitude  of  round  holes.  Several  such  sieves  are  fixed  in  a  frame, 
which,  by  proper  machinery,  has  such  a  motion  given  to  it,  as  to 
make  the  lignum  vitx  runner  in  each  sieve  move  about  with  con- 
siderable velocity,  so  as  to  break  down  the  lumps  of  the  cake,  and 
force  its  substance  through  the  holes,  in  grains  of  certain  sizes. 
These  granular  particles  are  afterwards  separated  from  the  finer 
dust  by  proper  sieves  and  reels* 

The  corned  powder  must  now  be  hardened,  and  its  rougher  angles 
removed,  by  causing  it  to  revolve  in  a  close  reel  or  cask,  turnine 
rapidly  round  its  axis.  This  vessel  resembles  somewhat  a  barrel 
chum,  and  is  frequently  furnished  inside  with  square  bars,  parallel 
to  its  axis,  to  aid  the  polish  by  attrition. 

The  gunpowder  is  finally  dried,  which  is  now  done  generally  with 
a  steam  heat,  or  in  some  places  by  transmitting  a  current  of  air,  pre- 
viouslv  heated  in  another  chamber,  over  canvass  shelves,  covered 
with  the  damp  grains  of  powder. 

5.  On  the  Proportion  of  the  Constituents. 

A  very  extensive  suite  of  experiments,  to  determine  the  propor- 
tions of  the  constituents  for  producing  the  best  gunpowder,  was  made 
at  the  Essonne  works,  by  a  commission  of  French  chemists  and  ar- 
tillerists, in  1794. 
Powders,  in  the  five  following  proportions,  were  prepared:— 
Nitre.    Charcot!.  Sulphur. 

Gunpowder  of  B&le. 
Gunpowder  works  at  Grenelle. 
M.  Gruyton  de  Morveau. 
Idem. 

M.  Riffault. 
The  result  of  more  than  two  hundred  discharges,  with  the  proof 
sfior/ar,  showed  that  the  first  and  third  gunpowders  were  the  strong- 
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est,  and  the  commissioners  in  consequence  recommended  the  adop- 
tion of  the  third  proportions;  but  a  few  years  thereafter  it  was  thought 
proper  to  substitute  the  first  set  of  proportions,  which  had  been  found 
equal  in  force  to  the  other,  as  tnej  would  have  a  better  keeping 
qualitj,  from  containing  a  little  more  sulphur  and  less  charcoal. 
More  recentij  still,  so  strongly  impressed  have  the  French  govern- 
ment been,  with  the  high  value  of  durability  in  gunpowders,  that 
they  have  returned  to  their  ancient  dosage  of  seventy-five  nitre, 
twelve  and  a  half  charcoal,  and  twelve  and  a  half  sulphur.  In  this 
mixture  the  proportion  of  the  substance,  powerfully  absorbent  of 
moisture,  viz.  the  charcoal,  is  still  further  reduced,  and  replaced  by 
the  sulphur  or  the  conservative  ingredient. 

If  we  inquire  how  the  maximum  gaseous  volume  is  to  be  produced, 
from  the  chemical  reaction  of  the  elements  of  nitre  on  charcoal  and 
sulphur,  we  shall  find  it  to  be  by  the  generation  of  carbonic  oxide 
ana  sulphurous  acid,  with  the  disengagement  of  nitrogen.  This  will 
lead  us  to  the  following  proportions  of  these  constituents: — 

Hydrogen^l    Per  Cent. 
1  prime  equivalent  of  nitre,  102  75.00 

I  «  «        sulphur  16  11.77 

3  <<  <<        charcoal  18  ld.£3 


1S6  100.00 

The  nitre  contains  five  primes  of  ozy^n,  of  which  three,  com- 
bining with  the  three  of  charcoal,  will  furnish  three  of  carbonic  oxide 
^,  while  the  remaining  two  will  convert  the  one  prime  of  sulphur 
into  sulphurous  acid  gas;  the  single  prime  of  nitrogen  is,  therefore, 
in  tbb  view,  disengaged  alone. 

The  gaseous  volume,  on  this  supposition,  evolved  from  one  hun- 
dred and  thirty-six  grains  of  gunpowder,  equivalent  in  bulk  to 
seventy-five  grains  and  a  half  of  water,  or  to  three-tenths  of  a  cubic 
inch,  will  be,  at  the  atmospheric  temperature,  as  follows: — 

Grains.      Cubic  inches. 
Carbonic  oxide,       -        -        -    42    s     141.6 
Sulphurous  acid,  -        -        32    a      47.2 

Nitrogen,         -        -        -        -     14     »      47.4 

236.2 
being  an  expansion  of  one  volume  into  787.3.  But  as  the  tempera- 
ture of  the  gases,  at  the  instant  of  their  combustive  formation,  must 
be  incandescent,  this  volume  may  be  safely  estimated  at  three  times 
the  above  amount,  or  considerably  upwards  of  two  thousand  times 
the  bulk  of  the  explosive  solid. 

But  this  theoretical  account  of  the  gases  developed,  does  not  well 
accord  with  the  experimental  products  usually  assigned,  though 
these  are  probably  not  altogether  exact.  Much  carbonic  acid  is  said 
to  be  disengaged,  a  large  quantity  of  nitrogen,  a  little  oxide  of  car- 
bon, steam  of  watery  with  earburetted  and  sulphuretted  hydrogeru 
From  experiments,  to  be  presently  detailed,  I  am  convinced,  that 
the  amount  of  these  latter  products,  printed  in  italics,  must  be  very 
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incoDfltderable  indeed,  and  unworthy  of  rmnking  in  the  calculation; 
fori  in  fact,  fresh  gunpowder  doea  not  contain  above  one  per  cent,  of 
water,  and  can  therefore  jield  little  hjdn^nated  matter,  nor  is  the 
hydrogen  in  the  carbon  of  any  consequence. 

It  is  obvious,  that  the  more  sulphur  is  present,  the  more  of  the 
dense  sulphurous  acid  will  be  generated,  and  the  less  forcibly  ex- 
plosive will  be  the  gunpowder.  This  is  sufficiently  confirmed  by 
the  trials  at  Essonne,  where  the  gunpowder  that  contained  twelve 
of  sulphur  and  twelve  of  charcoal  in  one  hundred  parts,  did  not 
throw  the  proof  shell  so  far  as  tl^t  which  contained  only  nine  of  sul- 
phur and  fifteen  of  charcoal;  the  conservative  property  is,  however, 
so  capital,  especially  for  the  supply  of  our  remote  colonies,  and  for 
humid  climates,  that  it  justifies  a  slight  sacrifice  of  strength,  which 
at  any  rate  may  be  compensated  by  a  small  addition  of  charge. 

TeUtle  of  Con^siiion  of  different  Gunpowders. 

Nitre.  CharccNd.  Sulphur* 

Royal  Mills  at  Waltham  Abbey,        -  75  15  10 

France,  national  establishment,     -        -  75  1SL5  12.5 

French,  for  sportsmen,       -        -        -  rs  12  10 

— ,  for  minine,       ----65  15  20 

United  States  of  America,          -        -  75  12.5  12.5 

Prussia, 75  12.5  12.5 

Russia, 7S.7S  13.59  12.63 

Auatria, 76  11.5  12.5 

Spain, 76.47  10.78  12.75 

Switzerland,  (a  round  powder,)      -        -  76  14  10 

Chinese, 75  14.4  9.9 

Theoretical  proportions,  (as  above,)        *  75  13.23  11.17 

6.  On  the  Chemical  Examination  of  Gunpowders^ 

I  have  treated  five  different  samples;  1.  The  government  powder, 
made  at  Waltham  Abbey;  2.  Glass  gunpowder,  made  by  John  Hall, 
Dartford;  3.  The  treble  strong  gunpowder  of  Charles  Lawrence  and 
son;  4.  The  Dartford  gunpowder  of  Pigou  and  Wilks;  5.  Superfine 
treble  strong  sporting  gunpowder  of  Curtis  and  Harvey.    The  first 
is  coarse  grained,  the  others  are  all  of  considerable  fineness.     The 
specific  gravity  of  each  was  taken  in  oil  of  turpentine ;  that  of  the 
first  and  last  three  was  exactly  the  same,  being  1.80;  that  of  the  se- 
cond was  1.793,  reduced  to  water  as  unity. 
The  above  density  for  specimen  first,  may  be  calculated  thus:— 
75  parts  of  nitre,  specific  gravity  »  2.000 
15  parts  of  charcoal,  specific  gr.  sas  1.154 
10  parts  of  sulphur,  specific  gr.  «  2.000 
The  volume  of  these  constituents  is  55.5^  by  which,  if  their  weight, 
100,  be  divided,  the  quotient  is  1.80. 

The  specific  gravity  of  the  first  and  second  of  the  above  powders, 

includinff  the  interstices  of  their  grains,  after  being  well  shaken  down 

in  a  phial,  is  1.02.    This  is  a  curious  result,  as  the  size  of  the  (;rains 

.  is  eitremely  different    That  of  Pigou  and  Wilks,  similarly  tned,  is 
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only  0.99;  that  of  the  battle  powder  is  l.OS,  and  that  of  Cartit  and 
Harvey  i&  nearly  1.^05.  Gunpowders  thus  appear  to  have  nearly  the 
same  weight  as  water,  under  an  equal  bulk ;  so  that  an  imperial  gal- 
lon will  hold  from  ten  pounds  to  ten  pounds  and  a  half,  as  above 
ahown. 

The  quantity  of  water  that  100  grains  of  each  part  with  on  a  steam 
bath,  and  absorbed  when  placed  for  twenty-four  hours  under  a  moist- 
ened receiver  standing  in  water,  are  as  follows  >— • 

100  grains  of  Waftham  Abbey,  lose  1.1  by  steam  heat,  gain  0.8 
over  water. 

Hall,  -        -        .        -    0.5        ...        2.2 

Lawrence,  -  -  -  1.0-  -  -  -1.1 
Pigou  and  Wilks,  -  -  0.6  .  -  -  2.2 
Curtis  and  Harvey,  -        0.9  -        -        -        -    1.7 

^  Thus,  we  perceive,  that  the  large  grained  government  powder  re- 
sists the  hygrometric  influence  t>etter  than  the  others;  among  which, 
however,  Lawrence's  ranks  nearly  as  high ;  these  two  are,  therefore, 
relatively  the  best  keeping  gunpowders  of  the  series. 

The  process,  most  commonly  practised  in  the  analysis  of  gunpow- 
der, seems  to  be  tolerably  exact.  The  nitre  is  first  separated  by  hot 
distilled  water,  evaporated,  and  weired.  A  minute  loss  of  salt  may 
be  counted  on,  from  its  known  volatility  with  boiling  water.  I  have 
evafmrated  always  on  a  steam  bath.  It  is  probable,  that  a  small  pro- 
portion  of  the  liehter  and  looser  constituent  of  gunpowder,  the  car- 
Don,  flies  off  in  the  operationsof  corning  and  dustmg;  hence,  analysis 
may  show  a  small  deficit  of  charcoal  below  the  synthetic  proportions 
originally  mixed.  The  residuum  of  charcoal  and  sulphur,  left  on  the 
double  filter  paper,  being  well  dried  by  the  heat  of  ordinary  steam, 
is  estimated,  as  usual,  by  the  difference  of  weight  of  the  inner  and 
outer  papers.  This  residuum  is  cleared  off*  into  a  platlna  capsule 
with  a  tooth  brush,  and  digested  in  a  dilute  solution  of  potash,  at  a 
boiling  temperature.  Three  parts  of  potash  are  fully  sufficient  to 
dissolve  out  one  of  sulphur.  When  the  above  solution  is  thrown  on 
a  filter,  and  washed  first  with  a  Tery  dilute  solution  of  potash,  boiling 
hot,  then  with  boiling  water,  and  afterwards  dried,  the  carbon  will 
remain ;  the  weight  of  which,  deducted  from  that  of  the  mixed  pow- 
der,  will  show  the  amount  of  sulphur. 

I  have  tried  many  other  modes  of  estimating  the  sulphur  in  gun- 
powder more  directly,  but  with  little  satisfaction  in  the  results. 
When  a  platlna  capsule,  containing  gunpowder  spread  on  its  bottom, 
in  floated  in  oil,  heated  to  400^  Faht.  a  brisk  exhalation  of  sulphur 
fumes  rises,  but  at  the  end  of  several  hours,  the  loss  does  not  amount 
to  more  than  half  the  sulphur  present. 

The  mixed  residuum  of  charcoal  and  sulphur,  digested  in  hot  oil 
of  turpentine,  eives  up  the  sulphur  readily,  but  to  separate  again  the 
lastportions  of  the  oil  from  the  charcoal  oV  sulphur  is  hardly  possible. 
When  gunpowder  is  digested  with  chlorate  of  potash  and  dilute 
muriatic  acid,  at  a  moderate  heat,  in  a  retort,  the  sulphur  is  acidified ; 
bat  this  process  is  disagreeable  and  slow,  and  consumes  much  chlo- 
rite.   The  resulting  sulphuric  acid,  being  tested  by  nitrate  of  baryta, 
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indicates,  of  coarse,  the  quantity  of  sulphur  in  the  ^npowder.  A 
curious  fact  occurred  to  ine  in  this  experiment  :-^Atter  the  sulphur 
and  charcoal  of  the  gunpowder  had  been  quite  acidified,  I  poured 
some  solution  of  the  barjta  salt  into  the  mixture,  but  no  cloud  of 
sulphate  ensued.  On  evaporating  to  drrness,  however,  and  redis- 
solving,  the  nitrate  of  barjta  became  eitective,  and  enabled  me  to 
estimate  the  sulphuric  acid  generated,  which  was,  of  course,  ten  for 
everj  four  of  sulphur. 

The  acidification  of  the  sulphur,  bj  nitric  or  nitromuriatic  acid,  is 
likewise  a  slow  and  unpleasant  operation. 

By  digesting  gunpowder  with  potash  water,  so  as  to  convert  its  sul- 
phur into  a  sulpburet,  mixing  this  with  nitre  in  great  excess,  drjing 
and  igniting,  I  had  hoped  to  convert  the  sulphur  readilj  into  sulphuric 
acid;  but  on  treating  the  fused  mass  with  aiiute  nitric  acid,  more  or 
less  sulphurous  acid  was  exhaled;  this  occurred,  even  tliough  chlorate 
of  potash  had  been  mixed  with  the  nitre  to  aid  the  oxigenation. 

The  following  are  the  results  of  mj  analysis,  conducted  by  the  first 
described  method  :^- 

100  grains  afford,  of 

Waltham  Abbey 

Hall,  Dartford 

Figou  and  Wilks 

Curtis  and  Harvey 

Battle  gunpowder 
It  is  probable,  for  reasons  already  assigned,  that  the  proportions 
mixed  ^  the  manufacturers  may  differ  slightly  from  the  above. 
,  The  English  sporting  gunpowders  have  long  been  an  object  of  de- 
sire and  emulation  in  France:  their  great  superiority  for  fowling- 
pieces,  over  the  product  of  the  French  national  manufactories,  is 
indisputable:  unwilling  to  ascribe  this  superiority  to  any  genuine 
cause,  M.  Yergnaud,  Captain  of  French  artillery,  m  a  little  work  on 
fulminating  powders,  lately  published,  asserts  posUivehf^  that  the 
English  manufacturers  of  ^'poudre  de  chasse"  are  guilty  of  the 
*<chalatanisme"  of  mixing  fulminating  mercury  with  it.  To  deter- 
mine what  truth  was  in  this  allegation,  with  regard  at  least  to  the 
above  five  celebrated  gunpowders,  I  made  the  following  experi- 
ments :— 

One  grain  of  fulminating  mercury,  in  crystalline  particles,  was 
mixed  in  water  with  200  grains  of  the  Waltham  Abbey  gunpowder, 
and  the  mixture  was  digested  over  a  lamp,  with  a  very  little  muriatic 
acid.  The  filtered  liquid  ^ve  manifest  indications  of  the  corrosive 
sublimate,  into  which  fulminating  mercury  is  instantly  convertible 
by  muriatic  acid,  for  copper  was  quicksilvered  by  it — potash  caused 
a  white  cloud  in  it,  that  became  yellow,  and  sulphuretted  hydrogen 
gas  separated  a  dirty  yellow  white  precipitate  of  bisulphuret  of  mer- 
cury. When  the  Waltham  Abbey  powder  was  treated  alone  with 
dilute  muriatic  acid,  no  effect  whatever  was  produced  on  the  filtered 
liquid  by  the  sulphuretted  hydrogen  sas. 

Two  hundred  grains  of  each  of  tne  above  sportine  gunpowders 
were  treated  precisely  in  the  same  way,  butnotraceof  mercury  was 
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obtained  bj  the  severest  tests.  Since,  bj  this  process,  there  is  no 
doubt  but  one  10-lOOOth  part  of  fulminating  mercurj  could  be  de- 
tected, we  may  conclude,  that  Captain  Yergnaud's  charge  is  ground- 
less. The  superiority  of  our  sporting  gunpowders  is  due  to  the  same 
cause  as  the  superiontY  of  our  cotton  fabrics;  the  care  of  our  manu- 
facturers in  selecting  tne  best  materials,  and  their  skill  in  combining 
them. 

r.  On  Detonating  Matches. 

This  subject  has  been  so  ably  treated  in  the  report  of  MM.  Au- 
bert,  Pellissier,  and  Gay  Lussac,  that  I  shall  confine  myself  to  a  few 
obsenrations,  the  results  chiefly  of  my  own  experience. 

Mr.  Howard's  proportions  of  the  ingredients  for  preparing  his  ful- 
minate of  mercury,  ar&— 

Mercury,         - 100  grains. 

Nitric  acid,  sp.  gr.  1.3,  H  measured  ounces       -        ss  884 
Strong  idcohot,  2  measured  ounces,         -        -        -    »  750 

The  mercury  is  dissolved  by  heat  in  the  acid — the  solution  is  al- 
lowed to  cool  to  a  blood  heat,  and  then  poured  into  the  alcohol.  On 
heating  the  mixture  slightly,  an  effervescence  soon  ensues,  the  com- 
mencement of  which  is  the  signal  for  removing  the  heat  from  the 
matrass  or  retort,  for  if  it  be  continued  for  some  time  longer,  the 
chemical  action  will  become  furious,  and  the  fulminate  will  be  injured 
by  an  admixture  of  snbnitrate  of  mercury.  After  the  crystalline 
powder  precipitates,  the  whole  is  to  be  thrown  on  a  filter,  washed, 
and  driea  on  a  steam  bath. 

The  authors  of  the  above  report  say,  the  best  proportions  are  those 
of  Howard,  but  they  appear  to  estimate  them  incorrectly,  for  they 
prescribe  twelve  of  nitric  acid  and  twelve  of  alcohol,  (by  weight,)  to 
one  of  mercury ;  we  may  hence  infer,  that  considerable  latitude  may 
be  used  in  the  proportions  of  the  materials.  I  consider  the  latter 
ones  wasteful,  since  100  of  mercury,  with  950  of  nitric  acid,  1.35 
and  850  alcohol  0.835,  produce  about  120  parts  of  a  perfect  fulmi- 
nate. The  supernatant  liquid  retains  nearly  five  per  cent  of  the 
mercury,  for  five  grains  of  a  dark  gray  oxide  may  be  obtained  from 
it  by  ammonia. 

I  have  analvzed  the  match  powder  collected  from  fifty  detonating 
caps  of  French  manufacture,  taken  from  a  stock  found  to  answer  very 
well  in  practice.  The  whole  weighed  exactly  16.3  grains,  being 
about  one-third  of  a  grain  per  cap.  Treated  with  hot  water,  it  yielded 
8.5  grains  of  soluble  matter,  of  which  7.0  grains  were  nitre,  and  1.5 
nitrate  of  mercury,  derived  from  the  ill  made  fulminate.  By  boiling 
again  in  water,  this  passed  into  a  yellow  subnitrate. 

7.d  grains  of  insoluble  matter  were  brushed  off  the  dried  filter, 
and  heated  with  dilute  muriatic  acid.  The  solution  being  thrown 
on  a  filter,  this  retained  one  grain  of  carbon  and  sulphur,  while  6.2 
grains  of  fulminate  of  mercurv  passed  through  in  the  state  of  a  bi- 
chloride. The  proportions  of  this  match  powder  must  have  tieen, 
therefore,  eight  grains  of  a  kind  of  gunpowder,  and  about  eight  of 
Vol.  VIL— No.  3— Makch,  1831.  27 
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indifferent  fulminate  of  mercury,  and  jet  it  exploded  Tery  well^  it 
obviously  contained  more  nitre  than  usually  enters  into  gunpowder. 

The  proportions  deduced  by  the  French  commissioners,  from  their 
elaborate  and  able  researches,  are  ten  of  fulminate  and  six  of  pal- 
yerin,  (gunpowder  meal.) 

One  hundred  grains  of  fulminate,  triturated  with  a  wooden  muUar 
on  marble,  with  thirty  grains  of  water  and  sixty  of  gunpowder,  are 
sufficient  to  mount  four  hundred  detonating  caps. 

In  describing  the  formation  of  fulminating  mercury,  I  omitted  a 
curious  fact  that  lately  occurred  to  me.  Desirous  of  moderating  the 
reaction  of  the  mixture  which  had  been  overheated,  I  added  a  Tittle 
alcohol  from  time  to  time,  till  its  quantity  was  increased  by  nearly 
one-half.  The  fulminate  being  wasned,  and  laid  out  on  the  filtering 
paper  in  the  air,  when  nearly  dry,  minute  brilliant  points  were  ob- 
served to  start  up  on  different  parts  of  its  surface,  which  becoming 
larger,  were  found  to  be  globules  of  mercury:  this  metalli^tioa 
went  silently  and  slowly  on  till  nearly  one-half  of  the  powder  dis- 
appeared :  an  ethereous  hydrocarbonate  was  evidently  the  agent  in 
this  unexpected  reduction.  [Joum.  Royal  /luitltidon. 


REPORT  ON  MR.  RABBAGE^S  OALOULATINO  BNOINE. 

SepoHoftke  Committee  appointed  by  tht  Countil  of  the  Eoyal  So* 
detjfj  to  consider  the  subject  rrfened  io  in  Mr.  Stewards  iMter^ 
relative  to  Mr.  Babbage^s  Calculating  Engine^  and  to  report 
thereupon. 

Your  committee^  in  this  their  report,  have  no  intention  of  eiiter- 
in£  into  any  consideration  of  the  abstract  mathematical  principle  on 
which  the  practicability  of  such  a  machine  as  Mr.  Babbage's  relies, 
nor  of  its  public  utility  when  completed.  They  consider  the  former 
as  not  only  sufficiently  clear  in  itself,  but  as  already  admitted  and 
acted  on  by  the  council  in  their  former  proceedings.  The  latter 
they  regard  as  obvious  to  every  one  who  considers  the  immense  ad- 
vantage of  accurate  numerical  tables  in  all  matters  of  calculation, 
especially  in  those  which  relate  to  astronomy  and  navigation,  and 
the  great  variety  and  extent  of  those  which  it  is  professedly  the  ob- 
ject, and  within  the  compass  of  Mr.  Babbage^s  engine  to  calculate, 
andprint  with  perfect  accuracy. 

The  ori^nal  obiect  of  the  present  machine  was  to  compute  any 
tables  which  could  be  calculated  by  six  orders  of  differences,  and 
twelve  fiffures  in  each,  and  sixteen  figures  in  the  table  itself,  in  such 
a  form  that,  by  bestowine  a  very  moderate  degree  of  attention  to 
their  publication,  it  would  be  impossible  for  a  single  figure  to  be 
erroneous;  and  supposing  any  person  employing  them  to  entertain 
a  doubt  whether  that  moderate  degree  of  care  nad  been  bestowed, 
he  might  in  a  short  time  himself  verify  the  tables.  The  machine 
was  intended  to  produce  the  work  stamped  on  plates  of  copper,  or 
other  proper  material. 
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Besides  flie  cheepness  and  celerity  of  calculation  to  be  expected 
from  itj  the  absolute  accuracy  of  the  printed  results  being  one  of  the 
prominent  pretensions  of  Mr.  Babbase's  undertaking,  the  attention 
of  ^our  committee  has  been  especially  directed,  both  by  careful  ex- 
amination of  the  work  afready  executed,  and  of  the  drawings,  and 
by  repeated  conferences  with  Mr.  Babbage  to  this  point.  And  the 
result  of  their  inquiry,  is,  that  such  precautions  appear  to  iiave  been 
taken  in  every  part  of  the  contrivance  and  work  which  they  have 
examined^  and  so  fully  aware  does  the  inventor  appear  to  be  of  every 
circumstance  which  may  by  possibility  introduce  error,  that  they 
have  no  hesitation  in  saying  they  believe  these  precautions  effectual^ 
and  that  whatever  the  engine  does  it  will  do  truly. 

In  the  actual  execution  of  the  work  they  find  that  Mr.  Babbage 
has  made  a  progress,  which,  considering  the  very  great  difficulties 
to  be  overcome  in  an  undertaking  so  novel,  they  regard  as  fully 
equalling  any  expectations  that  could  reasonably  have  been  formed: 
and  that  altiiough  several  years  have  now  elapsed  since  the  first 
commencement,  yet  that  when  the  necessity  of  constructing  plans, 
sections,  elevations,  and  working  drawings  of  every  part;  that  of 
conatructing,  and  in  many  cases  inventing,  tools  and  machinery  of 
great  expense  and  complexity,  (and  in  many  instances  of  ingenious 
contrivances,  and  likely  to  prove  useful  for  other  purposes  hereafter,) 
for  fomuBg  with  the  requisite  precision  parts  or  the  apparatus  dis- 
similar to  any  used  in  ordinary  mechanical  works;  that  of  making 
many  previous  trials  to  ascertain  the  validity  of  proposed  movements; 
and  that  of  altering,  improving,  and  simplifying  those  already  con- 
trived and  reduced  to  drawings;  your  committee  are  so  far  from 
being  surprised  at  the  time  it  has  occupied  to  brine  it  to  its  present 
state,  that  they  feel  more  disposed  to  wonder  it  has  been  possible 
to  accomplish  so  much. 

The  drawings  form  a  large  and  most  essential  part  of  the  work; 
they  are  executed  with  extraordinary  care  and  precision,  and  may 
be  regarded  as  among  the  best  that  have  ever  been  constructed.  On 
these  all  the  contrivance  has  been  bestowed,  and  all  the  alterations 
made,  so  that  scarcely  any  work  excepting  drawing  has  been  thrown 
awaj^.  When  it  is  mentioned  that  upwards  of  400  square  feet  of 
sarnce  are  covered  with  drawings,  many  of  them  of  the  most  elabo- 
rate description,  it  will  easily  be  understood  that  a  very  great  ex- 
pense of  time,  thought,  and  capital,  must  have  been  incurred  in 
producing  them,  but  without  wnich  your  committee  consider  that 
success  would  have  been  impossible. 

Nearly  the  whole  of  this  department  of  the  work,  (according'to 
Mr.  Babbaj^'s  statements,  probably  nine-tenths,)  is  completed,  and 
what  remains  is  of  a  nature  to  aitbrd  no  difficulty  on  the  score  of 
contrivance;  so  that  there  is  no  reason  why  the  execution  of  the 
work,  (hitherto  necessarily  retarded  till  the  completion  of  the  draw- 
^Qg^)  could  not  now  proceed  with  rapidity;  and  according  to  what 
the  committee  have  been  enabled  to  gather  from  Mr.  Babbage's 
statements  and  their  own  observations,  and  supposing  no  unexpected 
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cause  of  delay,  they  regard  a  further  period  of  three  years  as  pro- 
bably sufficient  for  its  completion. 

In  judging  of  the  adequacy  of  Mr.  Babbage's  work  to  complete 
the  objects  ror  which  it  was  intended,  there  are  two  distinct  ques- 
tions— the  adequacy  of  the  contrivance,  and  that  of  the  execution. 
On  the  former  point  every  explanation  has  been  afforded  by  Mr. 
Babbage,  and  both  the  drawings  and  the  work  executed  have  been 
unreservedlv  subjected  to  their  discussion,  and  have  been  such  as  to 
excite  a  well  g^unded  confidence.  The  movements  are  combined 
with  all  the  skill  and  system  which  the  most  experienced  workman- 
ship could  suggest. 

But  in  so  complex  a  work,  in  which  intemipted  motions  are  pro- 
pagated simultaneously  along  a  great  variety  ot  trains  of  mechanism, 
it  miffht  be  apprehended  that  oratacles  would  occur,  or  even  incom- 
patibuities  arise,  from  the  impracticability^  of  foreseeing  all  the  pos- 
sible combinations  of  the  parts,  and  of  which,  on  a  mere  inspection, 
your  committee  could  not  be  expected  to  form  a  judgment  But 
this  doubt,  should  it  arise,  your  committee  consider  as  fully  and 
satisfactorily  removed  by  the  constant  employment  by  Mr.  Babbage 
of  a  system  of  mechanical  notation,  devised  by  himself,  and  explained 
in  a  paper  in  the  Transactions  of  this  Society;  which  places  at  every 
instant  the  progress  of  motion  through  all  parts  of  this  or  any  other 
mechanism  distinctly  in  view,  and,  by  an  exact  tabulation  of  the 
times  required  for  all  the  movements,  renders  it  easy  to  avoid  all 
danger  of  two  contradictory  impulses  arriving  at  the  same  instant 
at  any  part. 

Of  the  adequacy  of  the  machinery  to  work  under  all  the  friction 
and  strain  to  which  it  can  ever  be  fairly  exposed,  and  of  its  dura- 
bility, your  committee  have  not  the  least  doubt.  Great  precautions 
are  taken  to  prevent  the  wear  of  the  parts  by  friction;  and  the 
strength,  solidity,  and  equilibrium,  in  the  whole  apparatus,  ensure 
it  from  all  danger  on  the  score  of  violence  or  constant  wear. 

It  oueht  also  constantly  to  be  borne  in  mind,  that  in  all  those 
parts  of  the  machine  where  the  nicest  precision  is  required,  the 
wheel  work  only  brings  them  by  a  first  approximation,  Tthough  a  very 
nice  one,)  to  their  destined  places;  they  are  then  settled  into  accu- 
rate adjustment  by  peculiar  contrivances,  which  admit  of  no  shake 
or  latitude  of  any  kind. 

The  machine  consists  essentially  of  two  parts,  a  calculating  part 
and  a  printinepart  These  are  both  equally  essential  to  the  fulfil- 
ment of  Mr.  Babbage's  views;  for  the  whole  advantage  would  be 
lost,  if  the  computations  made  by  the  machine  were  copied  off  by 
human  hands  and  transferred  to  type  by  the  usual  process.  The 
actual  work  of  the  calculating  part  is  in  great  measure  constructed, 
although  not  put  together,  a  portion  only  havine  been  temporarily 
fitted  up  for  tne  inspection  of  the  committee;  and  from  its  admira- 
ble workmanship  thev  have  been  able  to  form  a  confident  opinion 
that  it  will  execute  the  work  expected  from  it.  At  the  same  time, 
the  committee  cannot  but  observe  that,  had  inferior  workmanship 
been  resorted  to,  such  is  the  number  and  complexity  of  the  parts, 
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and  Sttch  the  manner  in  which  they  are  fitted  together,  the  success 
of  the  undertaking  would  have  been  hazarded;  and  thej  regard  as 
extremely  judicious,  although,  of  course,  very  expensive,  Mr.  Bab- 
ba^'s  determination  to  admit  of  nothing  but  the  very  best  and  most 
finished  work  in  every  part;  a  contrary  course  would  have  t>een 
false  economy,  and  might  have  led  to  the  loss  of  the  whole  capital 
expended  on  it. 

In  the  printing  part  less  progress  has  been  made  in  actual  execu- 
tion than  in  the  calculating.  The  reason  being  the  greater  difficulty 
of  its  contrivance,  not  for  transferring  the  computations  from  the 
calculating  part  to  the  copper,  or  other  plate  ultimately  destined  to 
receive  them,  but  for  giving  to  the  plate  itself  the  number  and  varietv 
of  movements  which  the  forms  adopted  in  printed  tables  may  call 
for  in  practice.  The  movements  necessary  for  effecting  this,  being 
entirely  such  as  might  at  any  time  be  decided  on,  were  purposely 
allowed  to  stand  over  till  the  more  difficult  parts  should  be  fully  de- 
veloped. Talune  the  calculating  and  the  printing  part  together,  and 
regarding  the  tools  and  machinery  already  erected  as  available  for 
the  performance  of  what  remains,  the  committee  regard  it  as  not 
improbable  that  three-fifths  of  the  work  may  be  already  completed, 
but  they  cannot  be  expected  to  state  this  with  Any  degree  of  certainty. 
With  regard  to  the  expense  incurred,  and  Jikely  to  be  incurred, 
Mr.  Babbage  states  the  sum  already  expended  by  him  at  i^6000; 
jiSlOOO  of  which  he  states  to  have  been  laid  out  in  preliminary  trials, 
which  have  not  formed  an  object  of  inauiry  with  the  committee. 
Taking  into  consideration  the  extent  ot  the  work  and  drawings, 
which  they  have  examined,  and  jud^ne  entirely  from  the  general 
knowledge  of  the  cost  of  these  and  similar  works,  which  the  profes- 
sional experience  of  several  individuals  of  the  committee  has  enabled 
tftiem  to  acquire,  they  are  no  way  surprised  at  the  outlay  thus  stated 
to  have  been  incurred.  With  regard  to  the  future  cost,  they  have,  of 
coarse,  less  means  of  judging  than  of  the  past, — of  which  they  see 
the  results,  and  the  tools  with  which  they  have  been  produced.  A 
probable  conjecture  might  be  grounded  on  the  proportion  of  |,  as- 
sumed as  the  proportion  of  the  work  already  done;  but  this  would 
reanire  to  be  received  with  very  great  latitude. 

Finally,  taking  into  consideration  all  that  has  been  already  said, 
and  relying  not  less  on  the  talent  and  skill  displayed  by  Mr.  Bab- 
bage as  a  mechanician,  in  the  prosecution  of  this  arduous  undertak- 
inff,  for  what  remains, — ^than  on  the  matured  and  digested  plan  and 
admirable  execution  of  what  is  accomplished,  jour  committee  have 
no  hesitation  in  giving  it  as  their  opinion,  that  ^*  in  the  present  state 
of  Mr.  Babbage's  engine,  they  do  regard  it  as  likely  to  fulfil  the  ex- 
pectations entertained  of  it  by  its  inventor." 

(Signed,)  I.  F.  W.  Herschel. 

Chairman. 
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New  System  of  Water  Power. 

A  DESCRIPTION  and  plans  of  a  mode  of  supplying  public  works 
with  water  as  a  moving  power  in  all  situations,  and  at  all  seasons  of 
the  year,  have  been  introduced  lately  into  Scotland,  by  an  engineer 
of  the  name  of  Thom,  which  promises  to  be  of  the  greatest  advan- 
tage to  this  country,  not  only  as  offering  a  cheap  substitute  for  steam 
power,  but  as  lending  a  powerful  aid  to  the  amelioration  of  the  con- 
dition of  the  working  classes,  and  perhaps  of  becoming  the  means 
of  removing  the  intolerable  nuisance  of  smoke  in  large  towns.  This 
plan  of  water  power  which  has  been  adopted  at  Grenock  on  a  beav- 
tifnl  water  fall  of  512  feet  high  above  the  level  of  the  sea,  is  capable 
of  universal  application  throughout  the  island,  and  is  rendered  com- 
plete by  the  contrivance  of  a  series  of  self-acting  sluices  adapted  to 
every  site  and  state  of  the  weather,  all  the  invention  of  the  engineer 
who  had  the  honour  of  first  submitting  the  plan  to  the  public.  The 
success  of  the  method  at  Rothsay,  in  the  Isle  of  Bute,  where  it  ori- 
ginated, induced  a  companv  of  patriotic  gentlemen  in  Grenock  to 
lend  themselves  to  the  undertaking,  and  their  works  now,  nearly 
finished,  form  one  of  the  greatest  wonders  of  art  in  the  country. 
The  rains  collected  from  a  number  of  barren  hilts  in  the  neighbour- 
hood of  Grenock,  are  collected  into  a  large  natural  reservoir  at  their 
base,  and  conveyed  along  the  face  of  mountains,  carried  across  deep 
ravines,  and  conducted  along  the  edge  of  rocky  precipices,  in  a 
gently  sloping  aqueduct  about  six  mites  long,  to  the  brow  of  a  hill 
surmounting  the  town;  thence  the  water  is  leid  along  in  small  anue- 
ducts  or  lades  to  the  mills,  which  are  situated  on  the  face  of  the  hill, 
amounting  to  thirty-three  in  number,  and  from  their  various  heights, 
being  placed  necessarily  below  each  other,  yieldins;  a  power  arising 
from  the  extent  of  their  falls  equal  to  that  of  2000  horses,  as  appears 
by  the  report  of  the  company's  engineer;  and  if  certain  improve- 
ments be  afterwards  made,  they  may  be  made  to  yield  a  power  equal 
to  that  of  3000  horses,  a  mechanical  power,  far  exceeding  that  oTthe 
great  manufacturing  town  of  Glasgow,  and  populous  vicinity.  The 
water  collected  into  the  great  natural  reservoir  with  some  auxiliaries 
is  drained  from  about  4890  acres  of  ground;  it  covers  about  SOO 
acres,  in  which  the  water  stands  about  46  feet  deep,  and  it  is  capa- 
ble of  containing  about  300  millions  of  cubic  feet  of  water,  or  of  dis- 
chareing  600  millions  of  cubic  feet  annually;  so  that  besides  supply- 
ing the  town  of  Grenock  amply  with  water  for  culinary  purposes  to 
the  amount  of  50  millions  ot  cubic  feet  annually,  the  reservoir  can 
fiirnish  2464  cubic  feet  of  water  for  310  days,  (the  working  da^rs,) 
in  the  year;  for  the  period  of  12  hours  a  day.  The  most  astonish- 
ing circumstance  re^ardin^  this  immense  public  undertaking,  is,  that 
they  can  afford  to  give  their  water  so  cheap  to  the  people  who  take 
their  mills,  that  the  price  of  a  horse's  power  is  reduced  to  about  the 
20th  part  of  what  it  would  cost  were  it  derived  from  steam.  The 
expense  of  steam  engines  and  fuel  would,  bythe  general  adoption 
of  this  plan  throughout  the  country,  be  entirely  done  away  with. 
Coals,  and  many  articles  of  consumption,  would  be  rendered  cheap- 
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er;  the  smoke  of  public  works  would  be  abolished  in  a  more  effectual 
waj  than  by  burning;  and  the  health  and  morals  of  the  lower  classes, 
the  lasty  but  not  the  least  important  of  the  advantages,  to  be  derived 
from  it,  would  be  improved  by  the  removal  of  manufactories  from 
confined  situations  in  crowded  towns,  to  airv  and  salubrious  situa- 
tions in  the  country.  {New  Monthly  Magazintjfor  1829. 


Effect  of  Iodine  vpon  Germination* 

A  SBBIE8  of  comparative  enieriments  have  been  made  by  M.  Can- 
ter, upon  the  germmation  and  vegetation  of  plants  moistened  with 
water,  solution  of  chlorine,  and  solution  of  iodine,  the  latter  of  equal 
density.  The  following  are  his  conclusions:  1st,  iodine  is  generally 
more  effectual  than  chlorine  in  facilitating  the  germination  of  seeds; 
Snd,  iodine  produces  this  effect  by  stimulating  the  germen  of  the 
seeds  in  the  same  manner  as  oxygen  and  chlorine;  Sd,  iodine  is  ab- 
sorbed by  the  growing  plant,  but,  by  its  affinity  for  hydrogen  and 
the  power  of  vegetation,  is  soon  converted  into  hydriodic  acid;  4th, 
the  germination  of  seeds,  which  appear  to  have  lost  all  vital  powers, 
may  frequenUy  be  excited  by  iodine.  {BulL  Vmv* 


The  Distance  aeeompKshed  within  one  hour  on  the  Liverpool  and 
Manchester  Rail-way. 

It  has  often  been  a  subject  of  doubt  whether  the  distance  from 
Liverpool  to  Manchester  could  be  travelled  by  a  locomotive  eneine 
in  the  space  of  one  hour.  This  extraordinary  feat  was  performed  on 
Tuesday  morning,  (Nov.  £3,)  by  the  Planet,  one  of  Mr*  Stephenson's 
most  approved  engines-^the  time  occupied  being  only  60  minutes, 
of  whicn  two  minutes  were  taken  up  in  oiling  and  examining  the 
machinery  about  midway.  There  were  no  carriages  attached  to  the 
engine;  the  only  persons  on  the  tender  bein^  the  engineer,  the  fire- 
man, and  Mr.  Williams,  the  principal  clerk  in  the  Liverpool  Crown 
street  station*  {Manchester  Mercury. 


Preservation  (f  Iron  from  Rust. 

A  MASTIC  or  covering  for  this  purpose,  proposed  by  M.  Zeni,  and 
sanctioned  by  the  Society  d'Encouragement,  is  as  follows:  eighty 
parts  of  pounded  brick,  passed  through  a  silk  sieve,  are  mixed  witli 
20  parts  of  litharge;  the  whole  is  then  rubbed  up  by  the  mullar  with 
linseed  oil  so  as  to  form  a  thick  paint,  which  may  be  diluted  with 
spirits  of  turpentine;  before  it  is  applied  the  iron  should  be  well 
cleaned. 

From  an  experience  of  two  years,  upon  locks  exposed  to  the  air, 
and  watered  daily  with  salt  water,  after  being  covered  with  two  coats 
of  this  mastic,  the  good  effects  of  it  have  been  thoroughly  proved. 

{Buil.  a^Jsncour. 
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To  Headers  and  Correipandents. 

The  Committee  on  PublicatioDS,  anxious  to  render  this  work  as 
valuable  as  possible,  have  determined  to  offer  a  liberal  compensation 
for  original  articles  on  the  subjects  to  which^'this  journal  is  devoted; 
and  they  accordingly  invite  men  of  science  and  mechanics  to  com- 
municate their  observations.  Every  article  published  will  be  liberally 
paid  for. 

All  communications  must  be  addressed,  free  of  expense^  to  Wm<> 
HamiUon,  Actuary  of  the  Franklin  InatitiUej  Philadelphia. 


Meteorological  observaiions  for  Febntaryy  1831. 
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NoTL—Durina  the  solar  eclipse  the  Thermometer  in  the  shade  felt  3  degrees.  A  meteorological 
register  kept  at  Springfield,  dark  county,  Ohio,  about  lat.  39°  57'  N.  and  communicated  to  us,  ^ves 
17.66  for  the  mean  temperature  of  the  month  of  January  at  sun  rise,  which  is  nearly  ^  degrees  lower 
than  the  mean  at  sun  rise  {u  given  in  our  uble  for  January. 
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Safely  Apparatus  for  Steam  Boale,  being  a  comSmalion  of  the  Fun- 
ble  Metal  Disk  with  the  common  S<tfety  Vahe^  By  A.  D.  Bache» 
Professor  of  Natural  Philosophy  and  Chemistry  in  the  Uoiversitj 
of  Pennsylvania. 

Among  the  causes  which  produce  the  explosions  of  steam  boilers,  no 
one  stands  more  prominent,  whether  we  have  regard  to  the  frequency 
of  the  explosions  caused  by  it,  or  to  their  violence  when  they  occur, 
than  a  defective  supply  of  water  within  a  boiler  when  in  action. 
When  the  supply  of  water  afforded  to  a  boiler,  is  insuflScient  to 
compensate  for  the  water  which  is  converted  into  steam,  the  level  of 
the  fluid  within  is  lowered;  the  boiler  itself  becomes  heated,  often 
intensely,  and  the  steam  partakes  of  this  temperature  without,  from 
an  insufficient  supply  of  moisture  to  give  the  density  corresponding 
to  that  temperature,  having  a  corresponding  elastic  force.  Of  the 
existence  of  such  a  state  of  things  within  a  boiler,  the  ordinary 
84ffety  vahe  gives  no  indication,  the  tension  of  the  steam  within  is 
not  sufficient  to  overcome  the  weight  with  which  the  valve  is  loaded; 
it  not  only  ceases  to  deserve  the  name  of  safety  valve,  but  the  open* 
ing  of  it,  by  hand,  may  be  the  very  means  of  producing  an  explosion: 
for  the  escape  of  steam,  thus  permitted,  relieves  the  water  within  the 
boiler  from  pressure;  the  fluid  rises  in  foam;  and  being  thrown  into 
contact  with  the  heated  sides  of  the  boiler,  (or,  as  is  supposed  by 
some,  being  projected  into  the  hot  and  unsaturated  steam,)  is 
flashed  into  steam,  too  considerable  in  quantity  to  find  a  vent  through 
the  valve,  and  of  an  elastic  force  sufficient  to  defy  the  controlling 
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power  of  the  materials  used  in  the  construction  of  the  boiler.  The 
raising  of  this  valve  is  not  necessary  to  the  production  of  an  ex- 
plosion in  the  circumstances  supposed,  a  supplj  of  water  suddenly 
introduced  will  produce  the  same  dreadful  effect  That  such  cir- 
cumstances have  frequently  occurred,  and  have  as  frec^uentl  j  caused 
the  results  above  described,  is  fully  shown  by  the  various  authentic 
accoants  of  explosions  on  record. 

The  memoir  of  M.  Ara^o^a  translation  of  which  is  contained  in 
the  Journal  of  the  Franklin  Institute/  furnishes  proofs  of  this  fact; 
and  the  explosion  of  the  boiler  of  the  Chief  Justice  Marshall,  during 
the  last  summer,  has,  I  conceive,  been  fairly  referred  to  the  occur- 
rence of  similar  circumstances. 

The  French  Academy,  when  called  upon,  in  1823,  to  report  to 
their  government,  the  precautions  to  be  used  to  prevent  the  explo- 
sions of  steam  betters,  satisfied  of  the  insufficiency  of  the  common 
valve  to  insure  safety,  rec|uired  that  in  addition  to  two  safety  valves 
of  the  ordinary  construction,  one  at  the  disposal  of  the  en^neer,  the 
other  under  lock  and  key,  there  should  be  two  plates  of  fusiUe  metaf 
covering  apertures  in  the  boiler;  the  one  having  its  melting  point  at 
18*'  F.  above  the  temperature  of  the  steam,  which,  according  to  the 
statement  of  the  proprietor,  made  when  his  eneine  was  established, 
was  required  to  be  used  in  the  engine,  the  o&er  at  18^  above  the 
fttsinff  point  of  the  first:  the  fusing  point  of  each  is  thus,  even  in 
a  high  pressure  enrine,  much  below  the  temperature  to  which  the 
boiler  l^ing  heated  there  would  be  danger  of  explo8ion.t  Now 
whether  the  steam  be  very  elastic  or  not»  so  soon  as  it,  or  the  boiler, 
arrives  at  the  temperature  requisite  to  fuse  these  plates,  they  melt, 
and  the  steam  is  discharged;  this,  too,  below  the  limit  of  tempera- 
ture at  which  such  a  discharge  of  steam  would,  according  to  the 
statement  made  in  the  former  part  of  this  article,  be  attended  with 
danger. 

These  plates  are  made  of  alloys  of  bismuth,  tin,  and  lead,  in  pro- 
portions varied  according  to  the  temperatures  at  which  they  are  re- 
c^uired  to  melt;  by  covering  each  with  a  piece  of  fine  wire-eaua^,  it 
is  prevented  from  swelling  out  by  the  effect  of  softening  as  it  verges 
towards  the  fusing  point 

Experience  has  shown  that  these  plates  can  be  relied  on,  confi- 
dently, to  answer  the  ends  proposed.  In  the  stationary  engine  we 
should  thus,  by  borrowing  trom  our  brethren  abroad,  be  provided 
with  a  certain  remedy  against  explosions  caused  by  the  circum- 
stances we  have  endeavoured  to  explain,  and  also  against  the  burst- 
ing of  the  boiler  from  an  accumulation  of  steam  within,  should  any 
accidental  derangement  of  the  common  safety  valve  prevent  its  ac- 
tion. This  device  would  be  of  the  greatest  value  if  applicable  to 
steam  boat  boilers,  for,  being  entirely  without  the  control  of  the  en- 
gineer, caution  would  be  produced  by  the  fact  that  any  attempt  to 

•  Vol.  ▼.  No.  6,  and  vol.  vi.  No.  1,  1830. 

t  Iron  at  a  dull  red  heat  hai  a  temperature  of  9479  F.  while  steam  of  eleven 
atmospheres  oorresponda  according  to  the  late  determination  of  Ango  and  Du- 
long  to  a  temperature  of  367.34<7  F. 
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mise  the  steam  above  the  proper  pressure,  or  anj  inattention  to  the 
supply  of  water  within  the  holler^  would  be  immediatelj  made  known 
to  the  captain  and  passengers  bj  the  nois^  efflux  of  steam  through 
the  aperture  opened  by  the  melting  of  this  tell-tale  plate.  If  the 
plate  were  placed  within  sight  of  the  passengers,  the  only  means 
of  an  improper  kind,  to  which  the  engineer  could  resort,  to  prevent 
its  fusion,  (sometimes  practised  in  the  stationary  engine  in  France, 
accordm^  to  M.  Arago,)  viz.  keeping  it  cool  by  the  application  of 
water  to  its  surface,  would  be  entirely  cut  off. 

The  reason  why  this  plate  has  been  considered  inapplicable  to 
steam  boat  boilers,  in  general,  is  obvious;  when  the  plate  melts,  all 
the  steam  must  escape  from  the  boiler,  and  the  apparatus  must 
cool  before  it  can  be  replaced  by  a  similar  plate;  this  sudden  de- 
sertion of  the  prime  mover  of  the  engine  might,  in  certain  cases, 
put  the  lives  of  the  passengers  in  almost  as  great  jeopardy  as  an  ex- 
plosion; instances,  m  an  exposed  navigation,  will  readily  occur  on 
reflection,  such  as  a  boat  on  a  lee-shore,  &c.  In  all  cases  such  a 
desertion  would  be  attended  with  very  great  inconvenience. 

The  remedy  for  this,  and  one  which  simplicity  and  consequent 
ease  of  application  seem  to  recommend  very  particularly,  will 
now  be  stated.  If,  as  is  hoped,  this  apparatus  shall  be  found  to 
remove  eferr  objection  to  the  use  of  tne  fusible  plate  in  the  boil- 
ers of  steam  boats,  it  will  insure  the  exemption  of  passengers  from 
a  portion  at  least  of  the  dangers  to  which  they  are  now  so  often 


he  method,  which  I  would  propose,  is  to  combine  the  fusible 
plate,  with  the  ordinary  safety  valve.  Such  a  plate  affixed  to  an 
opening  of  a  proper  size,  in  the  boiler,  as  near  as  may  be  practi- 
cable to  the  hishest  line  which  is  exposed  to  the  direct  action  of  the 
fire,  is  covered  with  a  hollow  cylinder,  of  a  greater  diameter  than 
the  aperture  covered  by  the  plate,  the  base  of  which  presses  upon 
the  edffes  of  the  plate,  while  the  top  is  arranj;ed  as  the  seat  for  a 
conical,  or  flat  valve,  of  the  ordinary  kind;  this  valve  will  be  habi- 
tually open,  and  when  required  to  be  used  to  prevent  the  escape  of 
all  the  steam,  will  be  pressed  down,  as  is  usual,  by  a  weight  actine 
by  the  intervention  of  a  lever.  This  apparatus  should  be  so  placed 
upon  the  boiler  as  to  be  seen  by  the  passengers,  who  are  thus  enabled 
to  know  that  all  is  right,  while  the  lever  attached  to  the  valve  is  in  an 
elevated  position,  showing  that  the  valve  is  raised  from  its  seat;  this 
lever  is  kept  in  its  raised  position,  by  a  cross  bar,  supported  on  up- 
rights, to  which  it  is  attached  by  a  strong  chain  fastened  by  a  padlock; 
the  key  of  this  lock  being  in  the  possession  of  the  captain  of  the  boatt 
the  chain  cannot  be  slipped,  and  of  course  the  lever  cannot  be  lowered, 
to  close  the  valve,  except  throuah  his  agencjr.  Suppose  the  steam  or 
the  boiler  to  become  heated  to  the  fusing  point  of  the  plate;  it  melts^ 
steam  issues  through  the  small  cylinder  covering  the  plate,  with  a 
noise,  which  even  at  night  would  arouse  the  captain  and  passengers; 
if  no  danger  will  be  incurred  by  loss  of  steam,  and  the  consequent 
stoppage  of  the  engine,  such  an  escape  should  be  allowed  as  a  mea- 
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lore  of  precaution,  though  it  is  bj  no  means  one  of  necessity,  since 
the  limit  of  temperature  producing  fusion  is  much  below  that  re- 
quired for  explosion.  The  alarm  given,  the  steam  gauge,  should  de- 
rangement of  the  safetj  valve  have  prevented  its  action,  or,  the 
usual  practical  observation  upon  the  issuing  steam,  will  show  whether 
the  fusion  of  the  plate  was  caused  bj  an  accumulation  of  steam,  or 
bj  the  defective  supply  of  watery  this  may  be  further  tested  bv  the 
gauge  cock;  should  it  prove  that  the  water  is  below  the  usual  fevel, 
a  supply  can  be  introduced  without  danger.  A  second  plate,  arranged 
in  a  similar  manner  to  the  first,  fusible  at  say  20^  F.  above  this, 
should  be  also  provided^  that  the  same  means  of  safety  may  remain 
in  case  of  accicient  to  the  first  plate.  The  vigilance  of  the  engineer 
would  almost  be  insured  by  the  use  of  these  plates,  from  a  knowledge 
that  his  inattention  could  not  escape  detection  and  its  consequences. 
Passengers  would  be  guarded  against  the  results  of  carelessness, 
should  It  exist,  and  captains,  as  well  as  the  public,  would  have  the 
means  of  knowing  accurately  the  value  of  those  employed  in  the  re- 
sponsible station  of  engineers.  The  want  of  patronage  which  would 
inevitably  attend  an  ul  regulated  engine,  would  soon  correct  evils 
now  so  formidable. 

By  the  annexed  figures,  the  method  of  arranging  the  fusible  plate 
and  safety  valve,  is  shown  in  detail. 

lig.l. 


Fig.  1,  represents  an  oblique  view  of  part  of  a  boiler  with  the 
safety  apparatus  attached.  An  unfavourable  case,  as  to  the  space 
occupied  by  the  apparatus,  is  taken,  namely,  that  of  a  high  pressure 
boiler  required  to  work  with  steam  of  150  lbs.  bursting  pressure,  (ten 
atmospheres,)  rendering'  it  necessary  to  load  the  valve  with  rather 
more  than  150  pounds. 

^'>g'  2,  rives  more  in  detail  the  method  of  arranging  the  fusible 
plate,  &c.  being  a  section  of  the  apparatus.  The  area  of  the  aper- 
ture closed  by  the  plate  is  taken  at  3  square  inches,  which  is  one 
half  more  than  the  area  of  the  safety  valve  commonly  used  in  a  high 
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pressure  boiler  of  S  feet  in  Fig.  SL 

diameter    by    10    feet    in 
length.  A,  B,  Fig.  2.  is  the 
apertare  closed  bj  the  plate, 
Cy  D«  of  fusible  metal,  co- 
Tered  bj  a  piece  of  wire 
eauze  to  prevent  the  plate 
from  yielding  as  the  temper- 
ature approaches  its  point 
of  fusion.    The  plate  is  sur- 
rounded bj  a  cylinder,  E, 
F,  6,  Hy  of  a  greater  di- 
ameter than  the  plate,  ter- 
minated, above,  by  the  valve  seat  E,  F.    Should  the  fusible  plate, 
in  giving  vent  to  the  steam,  be  thrown  upwards,  as  an  expression 
us^  by  Arago  in  relation  to  it,  gives  reason  to  suppose,  the  valve 
should  not  be  in  the  cylinder,  E,  F,  G,  H,  but  in  one  at  right  angles 
to  it,  so  that  the  valve  seat  should  not  be  vertically  over  Sie  fusible 
plate.    The  valve,  I,  K,  is  represented  of  the  usual  form,  though  it 
may  be  questioned,  whether  this  is  the  best  which  can  be  given:  it 
is  drawn  in  the  position  which  it  should  habitually  have,  tmit  is,  so 
far  raised  from  the  seat  as  to  give  an  opening  for  the  escape  of  steam, 
equal  in  area  to  the  valve. 

To  retain  the  valve  in  its  position,  the  lever  L,  M,  Fig.  1,  is  fas- 
tened to  a  bar  of  iron,  N,  O,  (supported  by  the  uprights  N,  P,  and 
0,  R,  of  the  same  material)  by  a  chain,  which  is  attached  to  N,  O, 
at  one  extremity,  and  which  passing  round  the  lever,  returns  through 
an  opening  in  N,  O,  to  the  top  of  the  bar,  where  it  is  secured  by  a 
padlock.  In  the  drawing  the  area  of  the  valve,  I,  K,  is  4i  square 
inches^  this,  at  150  lbs.  to  the  square  inch,  requires  a  weight  of  ^75 
lbs.  to  press  it  down.  The  short  arm  of  the  lever  is  li  inch,  the  long 
arm  SO  inches,  the  weight,  T,  is  then  about  S3  lbs. 

To  raise  the  valve  sufficiently  above  its  seat,  requires  in  the 
case  figured,  stanchions  of  12.4  inches  high.  The  whole  apparatus 
thus  occupies  less  than  3  feet  in  length,  and  18  inches  in  height. 
The  dotted  lines  represent  the  position  of  the  valve  when,  after  the 
fusion  of  the  plate,  it  may  have  been  closed. 


On  the  importance  of  Hygromeiric  Observations  in  Meteorology^  and 
the  means  of  making  them  with  accuracy. 

The  importance  of  hygrometric  observations  as  forming  a  part  of  a 
meteorological  journal,  especially  since  we  are  now  furnished  with 
a  hy^ometer,  which  will  inform  us  with  certainty,  not  only  of  the 
relative  quantity  of  vapour  in  the  atmosphere,  but  of  the  absolute 
Quantity,  has  induced  me  to  offer  a  few  remarks  on  this  subject  to 
the  members  of  the  Franklin  Institute,  for  their  consideration. 

The  object  I  have  in  view  is  to  induce  the  Institute  to  use  their 
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influence  to  haye  meteorolopcal  journals  kept  in  different  parts  of  our 
wide  extended  country,  on  the  same  plan,  and  published  m  the  Jour- 
nal of  the  Institute  monthly.  Many  persons,  for  their  own  private 
gratification,  are  now  keeping  ver^  imperfect  meteorological  journals, 
who  would  feel  a  tenfold  interest  in  the  subject  if  the^  were  informed 
by  the  Institute  how  to  keep  a  much  more  perfect  journal,  with  no 
more  trouble,  and  at  the  same  time  contribute  greatly  to  the  public 
good.  As  many  persons  in  the  country  may  be  willing,  at  the  sug- 
gestion of  the  institute,  to  keep  a  journal,  who  are  not  fumishra 
with  a  DanielPs  or  Jones'  Hygrometer,  it  may  be  useful  to  know 
how  its  place  may  be  supplied.  Any  contriyance  to  obtain  water 
in  a  common  tumbler,  coidf  enough  to  cause  moisture  to  settle  on  the 
outside,  will  answer  the  purpose.  During  the  summer  months  I  haye 
generally  found  pump  water  sufficiently  cold,  and  in  other  months  I 
naye  used  ice  or  snow,  and  in  yery  cold  weather  I  haye  been  oblieed 
to  haye  recourse  to  salt  and  snow.  Any  of  these  methods  I  consider 
preferable,  both  in  simplicity  and  accuracy,  to  Daniell's  or  Jones', 
for  by  mingling  waters  of  different  temperatures,  one  aboye,and  the 
otiier  below  the  dew  point,  the  exact  point  may  be  obtained  to  great 
nicety  in  a  short  time— whereas  in  using  the  eyaporation  of  ether, 
the  temperature  is  suddenly  depressed  below  the  dew  point,  sonoe- 
times  to  a  considerable  distance,  and  it  requires  much  more  time 
and  skill  to  arrive  at  even  tolerable  accuracy. 

However,  when  I  could  not  procure  ice  or  snow,  I  attached  a 
small  piece  of  muslin,  or  a  thin  piece  of  sponge,  to  one  side  of  the 
bulb  ot  a  common  thermometer,  and  poured  a  small  Quantity  of  ether 
upon  it,  carefully  watching  the  naked  side  to  see  wnen  the  dew  be- 

Kto  settle  on  it  When  it  settled  very  rapidly  the  thermometer 
sunk  below  the  dew  point—- but  by  wiping  off  |the  dew,  and  let* 
ting  it  settle  again  repeatedly,  I  could  obtain  a  pretty  accurate  re- 
sult I  have  freauently  compared  these  results  with  those  I  obtain- 
ed by  means  of  the  cold  water  in  the  tumbler,  and  the  agreement 
was  verjr  satisfactory. 

In  taung  the  temperature  of  the  air,  also,  great  care  is  required  or 
errors  will  be  committed.  If  the  thermometer  is  surrounded  by  bo- 
dies either  hotter  or  colder  than  the  air,  it  will  be  affected  by  radia- 
tion—-in  the  former  case,  it  will  give  a  temperature  too  high;  in  the 
latter,  too  low.  In  a  clear  calm  evening,  after  sun  set,  I  have  known 
a  thermometer  placed  near  the  ground  and  exposed  to  the  open  sky, 
to  indicate  from  8  to  12  degrees  below  the  temperature  of  the  air, 
which  may  be  obtained  nearly  by  swinging  the  thermometer  rapidly 
round.  So,  during  the  day,  if  it  is  exposed  to  bodies  heated  by  the 
sun,  it  will  sometimes  be  several  decrees  warmer  than  the  surround- 
ing atmosphere  which  is  not  heated  Dy  radiation,  but  only  by  contact 
with  solid  bodies. 

In  cloudy  weather,  however,  no  such  effects  take  place,  for  then 
the  surface  of  the  earth,  and  all  other  solid  bodies,  have  their  radi- 
ated caloric  returned  by  the  clouds,  and  consequently,  they  retain 
the  temperature  of  the  air.    On  cloudy  nights  the  surface  of  the 
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earth  does  not  cool  below  the  dew  pointy  and,  therefore)  there  is  do 
dew*  Even  in  clear  nights,  when  the  dew  point  is  very  far  below 
the  temperature  of  the  air  in  the  day,  the  surface  of  the  ground  does 
not  sink  in  temperature  to  the  dew  point  bj  radiation,  and  in  sudh 
case  also  no  dew  is  formed.  I  have  observed  in  August,  when  the 
dew  point  has  been  as  high  as  76^  Fah.  when  the  temperature  of  the 
w  during  the  daj  was  above  90^,  that  but  little  dew  was  formed 
during  the  night,  m  the  city  of  Philadelphia.  No  doubt  more  was 
formed  in  the  country,  where  the  surface  of  the  ground  was  not  ex- 
posed to  radiation  from  hot  brick  wails.  Be  that  as  it  may,  I  never 
saw  dew  benn  to  form  on  the  grass  in  my  yard,  until  its  tempera- 
ture had  sunK  to  the  dew  point.  Indeed,  no  reason  can  be  imagined 
why  it  should  settle  on  the  grass  before  it  is  cooled  by  radiation  to 
the  dew  point,  any  more  than  on  a  tumbler  of  water  above  the  dew 
point.  The  phenomena  are  the  same.  The  dew  does  not,  in  either 
case,  fall  through  the  air;  but  the  vapour  which  is  in  the  air,  equally 
diffused  by  its  own  elasticity,  when  it  comes  in  contact  with  solid 
bodies,  cooled  by  radiation  or  otherwise,  below  the  dew  point,  is  de- 
prived of  so  much  of  its  caloric,  that  it  is  no  longer  able  to  maintain 
Its  elastic  state,  and  is  precipitated  in  the  form  of  dew. 

An  objection  may  be  urged  against  this  theory,  which  at  first  ap- 
pears plausible.  It  is  known  that  dew  does  not  appear  under  a  shed, 
or  even  under  a  covering  of  thin  muslin  spread  out  at  the  distance 
of  some  feet  from  the  ground,  and  therefore  it  is  inferred  that  dew 
falls  through  the  air  from  the  upper  regions.  The  true  reason,  how- 
ever, is,  that  the  temperature  of  the  f;rass,  or  other  bodies  under 
the  cover,  does  not  fall  to  the  dew  point,  the  radiations  being  re- 
tnmed  by  the  cover,  which  may  easily  be  ascertained  by  placing  one 
thermometer  under  the  cover  where  there  is  no  dew  forming,  and 
another  in  the  grass,  beyond  the  cover,  where  the  dew  is  forming, 
when  the  difference  will  be  detected.  I  have  seen  a  difference  of  8 
or  10  degrees  under  the  protection  of  a  silk  handkerchief,  even  when 
the  air  had  a  free  passage  between  it  and  the  eround. 

Hence  is  demonstrated  the  great  utility  or  even  thin  coverings 
over  tender  plants  during  clear  niffhts  in  the  spring,  when  the  surface 
of  the  ground  is  likely  to  be  cooled  by  radiation  down  to  the  freezii^ 
point.  Plants  so  protected  may  be  preserved,  while  those  in  their 
neighbourhood,  unprotected,  will  be  entirely  destroyed. 

Another  argument  against  the  theory  of  dew  here  proposed  is,  that 
the  lower  parts  of  the  atmosphere  do  not  contain  vapour  enough  to 
form  such  heavy  dews  as  sometimes  appear— when  more  vapour  is 
precipitated  than  is  contained  in  a  hundred  feet  of  the  atmosphere, 
in  height,  and  it  cannot  be  presumed  that  all  this  air  comes  in  contact 
with  uie  surbce  of  the  earth  during  a  calm  nig^t  when  the  dew  is 
the  greatest 

Bat  this  objection  will  have  no  weight,  when  we  recollect  what 
Dalton,  I  believe,  first  demonstrated,  that  aqueous  vapour  is  not 
supported  by  the  air,  but  by  itself.  Or,  in  other  words,  if  the  air 
should  be  suddenly  annihilated,  the  aqueous  vapour  which  is  now 
diffused  through  it  by  its  own  elasticity,  would  neither  sink  upon 
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iXsAfj  nor  expand  to  a  higher  elevation;  but  its  own  elasticitj^  woold 
just  be  able  to  support  its  weight  without  further  condensation.  If 
now  we  suppose  the  lowest  stratum  of  this  vaporic  atmosphere  to  be 
changed  into  dew,  it  is  manifest  that  the  whole  vaporic  atmosphere 
must  descend;  and  this  takes  place,  whether  we  suppose  an  atmo^ 
sphere  of  common  air  or  not:  a  longer  time  will  be  required  to  settle 
through  the  air  than  if  there  was  none;  but  the  ultimate  effect  is  the 
same  in  both  cases. 

Indeed  the  hydrometer  itself  affords  a  most  satisfactory  proof,  that 
aqueous  vapour  is  not  supported  by  atmospheric  air;  for  it  is  no  un- 
common thing  for  the  dew  point  to  remain  the  same  through  the 
night — ^indicating  that  the  density  of  the  vapour  continues  unchang- 
ed; which  could  not  be  the  case  if  vapour  was  supported  by  the  air. 
For,  as  vapour  is  only  about  onerhalf  the  density  of  air,  even  when 
at  its  greatest  density,  unless  compressed  by  art,  it  would  rise  ra- 
pidly through  the  air,  from  its  levity,  and  leave  the  lower  parts  ab- 
solutely dry  during  the  night,  whilst  no  vapour  is  sent  up  from  the 
ground  to  take  the  place  of  that  which,  by  supposition,  has  ascended 
into  the  upper  regions  of  the  air.  Surely  it  will  not  be  said  that  va- 
pour is  sent  up  from  the  ground  at  the  very  moment  dew  is  deposited 
there.  * 

It  must  noty  however,  be  supposed,  that  after  vapour  is  condensed 
into  doud,  it  continues  to  press  only  upon  the  vapour  below  it.  Part 
of  its  weight  is  then  supported  by  the  air,  and  the  vapour  below  be- 
ing relieved  from  part  or  its  pressure,  immediately  upon  the  forma- 
tion of  the  cloud,  expands,  and  the  dew  point  falls,  as  will  be  showo 
hereafter. 

It  is  well  known  that  the  increase  of  aqueous  vapour  in  the  atmo« 
sphere,  over  a  particular  region,  will  depress  the  barometer,  because 
this  vapour  is  only  about  one-half  the  specific  gravity  of  common 
air;  but  there  are  so  many  causes  which  produce  a  depression  of  iht 
barometer,  besides  the  rise  of  the  dew  point,  or  increase  of  moisture 
in  the  air,  that  a  fall  in  the  barometer  is  not  an  infallible  sign  of  rain; 
yet  I  have  no  doubt  that  these  two  instruments  united  will  enable 
the  meteorologist  to  predict  rain  with  absolute  certainty,  after  a  suf- 
ficient number  of  observations  have  been  made  to  eliminate  by  in- 
duction a  general  law. 

In  the  course  of  these  observations,  no  doubt  many  curious  facts 
will  be  discovered  which  the  present  state  of  science  does  not  enable 
the  philosopher  to  predict 

I  will  mention  one  here,  which  was  so  contrary  to  my  anticipations 
at  the  time  I  first  observed  it,  that  for  a  while  I  doubted  the  possi- 
bility of  ever  arriving  at  any  useful  knowledge  on  the  subject 

In  the  summer  of  I8£9,  there  had  been  a  very  long  period  of  dry 
weather,  and  I  had  been  for  many  days  taking  the  dew  point  very 
frequently,  with  much  anxiety  to  discover  the  first  indications  of 
rain,  when  suddenly  all  my  hopes  were  extinguished,  by  a  fall  in 
the  dew  point  of  several  degrees  in  the  course  of  half  an  hour— but 
to  my  great  astonishment,  in  about  2i  hours,  tiiere  came  up  one  of 
the  most  violent  showers  I  ever  witnessed. 
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For  several  dajs  previous  to  this,  the  barometer  had  been  falling, 
and  the  dew  point  rising,  (showing  that  the  watery  vapour  was  in- 
creasing,) whilst  the  temperature  of  the  weather  had  remained  nearly 
stationary. . 

I  had  been  very  particular  in  taking  the  dew  point,  so  that  I  felt 
pretty  confident  no  error  was  to  be  attributed  to  the  observation;  but 
still  I  was  anxious  to  have  an  opportunity  of  witnessing  a  similar 
result. 

Nothing  similar  was  observed,  though  it  misht  frequently  have 
occurred,  until  the  16th  of  July,  1830,  when  I  witnessed  the  follow- 
ing remarkable  phenomenon.  The  weather  had  been  very  warm  and 
dry  for  some  days,  the  hygrometer  being  nearly  stationary  at  74% 
for  I  had  taken  the  dew  point  very  frecjuently,  and  on  the  day  of 
the  present  occurrence,  I  was  sitting  with  the  means  of  taking  the 
dew  point  with  me  in  my  yard,  when  I  perceived  it  suddenly  sink 
3  degrees,  in  a  few  minutes,  and  at  the  same  time  I  observed  a  cloud 
formmg^  immediately  over  my  head,  and  in  a  few  minutes  more,  the 
whole  time  not  more  than  half  an  hour,  a  gentle  shower  of  rain  suc- 
ceeded, hardly  enough  to  wet  the  pavement. 

Immediately  after  this  shower  the  dew  point  rose  a^in  to  its  for- 
mer elevation,  74^ 

Not  long  after  this  I  had  the  satisfaction  of  recording  an  observa- 
tion of  the  same  phenomenon,  which  renders  it  absolutely  certain 
that  sometimes,  at  least,  the  dew  point  sinks  rapidly,  and  to  a  great 
extent,  while  it  is  raining  in  the  neighbourhood. 

From  J\k\j  the  I6th  to  the  19th,  the  dew  point  graduallv  rose  from 
r4^  to  76°;  it  then  remained  stationary  at  tnat  point,  night  and  day, 
the  mean  temperature  of  the  air  being  about  90^  till  the  2£nd,  at  5 
o'clock,  P.  M.  At  5,  the  dew  point  was  76%  as  it  had  been  for  4 
days  before;  at  20  minutes  after  5,  the  dew  point  was  70^;  at  30 
minutes  after  5  it  was  67°,  and  at  6  o'clock,  it  had  fallen  to  6^° — 
that  is,  14  degrees  in  one  hour. 

During  all  this  time  there  was  a  j2;reat  appearance  of  rain  in  the 
north— vivid  lightning,  thunder  audible,  and  a  strong  wind  blowing 
towards  the  cloud;  and  the  temperature  sunk  12  degrees.  At  45 
minutes  after  six,  the  wind  had  nearly  ceased;  but  it  did  not  begin 
to  rain  until  9,  and  rained  but  very  little;  but  as  I  understood  the 
next  day,  it  bad  rained  very  hard  between  5  and  6  within  a  few 
miles  of  the  city — the  barometer  sunk  ^^  of  an  inch,  while  the  wind 
was  blowing,  but  rose  again  when  it  became  calm.  The  next  morn- 
ing the  dew  point  had  risen  9  degrees  at  6  o'clock,  and  at  2,  P.  M. 
one  degree  more,  being  then  within  4  degrees  of  its  previous  state. 

It  would  not  readily  occur  to  any  philosopher,  k  priori,  that  the 
dew  point  would  fall  just  previous  to  the  commencement  of  rain,  or 
while  it  is  raining  in  the  neighbourhood;  but  after  the  fact  is  known, 
it  is  easily  explained,  on  the  principle  first,  I  believe,  demonstrated 
by  Dalton,  and  afterwards  discussed  at  large  by  Daniell — that  aque- 
ous vapour  forms  an  atmosphere  independent  of  the  atmospheric  air, 
and  that  these  two  fluids  press  only  on  particles  of  their  own  kind, 
and  not  on  each  other;  consequently,  as  soon  as  it  begins  to  rain 
over  a  small  portion  of  country,  as  it  often  does  in  a  summer 
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shower,  the  eqnilibrium  of  the  vaporic  atmosphere  is  disturbed,  a 
partial  vacuam  of  vapoar  is  formed  over  the  region  where  it  is  rain^ 
log)  and  the  vapour  from  surrounding  regions  rushes  towards  the 
cloud  where  the  pressure  is  less,  diminishing  the  tension  of  the  va- 
pour in  the  regions  around  the  cloud,  and  thus  lowering  the  dew 
point.  How  so  rapid  a  depression  of  the  thermometer  took  place,  I 
am  not  prepared  to  explain,  but  the  wind  towards  the  cloud  was  no 
doubt  produced  bj  the  impulse  of  the  aqueous  vapour  against  the 
particles  of  atmospheric  air.  llie  only  objection  occurnng  to  me 
which  can  be  brought  against  this  explanation,  is,  that  the  wind  vt 
known  to  blow  in  all  directions  from  a  falling  shower,  just  at  the 
borders  of  the  shower.  But  this  does  not  invalidate  the  explanation 
given  above;  for  this  effect  is  produced  by  the  pressure  of  the  drops 
of  rain,  which  may  be  considered  as  exerting  their  whole  force  of 
mvity  on  the  air  beneath  them,  as  soon  as  they  cease  to  accelerate 
in  their  descent  towards  the  surface  of  the  earth;  but  the  wind  thus 
produced  is  known  to  extend  not  far  beyond  the  skirts  of  the  shower^ 
and,  of  course,  at  the  distance  of  two  or  three  miles  it  may  yield  to 
the  more  extensive  influence  of  the  cause  assigned  above. 

My  object,  however,  at  present  being  not  to  assi^  causes  for  phe- 
nomena, but  to  induce  the  Institute  to  use  their  influence  to  cause 
them  to  be  observed  and  recorded,  I  proceed  to  mention  another 
subject  which  I  hope  mil  engage  the  particular  attention  of  all  those 
who  may  hereafter  keep  a  meteorological  journal.  That  is,  the  eva- 
porating point.  Bj^  the  evaporating  point  I  mean  the  point  to  which 
the  thermometer  will  sink  by  being  surrounded  by  wet  paper. 

I  some  time  ago  instituted  a  course  of  observations  on  this  sub- 
ject, constantly  comparing  the  evaporating  point  with  the  dew  point, 
Srincipally  with  a  view  to  ascertain  if  any  law  could  be  established, 
y  which  the  dew  point  could  be  known  by  having  the  distance  of 
the  evaporating  point  below  the  temperature  of  the  air.  In  the  first 
part  of  these  experiments  I  took  it  for  granted,  as  stated  by  Mr.  Les- 
lie, that  (he  evaporating  point  is  the  same  whether  the  thermometer 
is  at  rest  in  still  air,  or  moved  with  rapid  motion;  but  I  have  ascer- 
tained, by  not  less  than  fifty  observations,  made  with  a  view  to  de- 
cide this  one  point,  that  this  is  not  the  fact;  for  the  thermometer, 
covered  with  wet  paper,  invariably  stands  lower  when  moved  rapidly, 
than  when  permitted  to  remain  at  rest  in  still  air;  sometimes  to  the 
amount  of  four  degrees,  and  this  too  when  the  surrounding  solid 
substances  are  known  to  be  of  the  same  temperature  as  the  air,  so 
that  the  thermometer  could  not  be  affected  by  radiation.  The  rea- 
son assigned  by  Mr.  Leslie  is  so  plausible  that  nothing  but  experi* 
ment  could  have  led  me  to  suspect  its  fallacy.  He  says  that  the 
motion  produces  a  more  rapid  evaporation,  and,  of  course,  more 
cold,  yet  the  latter  effect  is  exactly  neutralized  by  the  warm  air 
coming  in  contact  with  the  thermometer.  I  have  not  yet  been  able 
to  ascertain  the  law  desired;  but  that  such  a  law  exists,  I  have  no 
doubt*--and  if  it  could  be  ascertained,  the  trouble  of  obtaining  the 
dew  point  would  be  entirely  avoided;  for  the  evaporating  point  can 
always  be  obtained  with  as  much  ease  as  the  temperature  of  the  air. 
The  simplest  method  which  I  have  been  able  to  think  of^  to  obtain 


Digitized  by 


Google 


On  Hygrom^trie  Observations.  2i7 

the  eraporatiog  point,  is  to  take  an  earthen  pot  unglazed,  which  I 
cause  to  be  macte  for  the  purpose,  and  keep  it  filled  with  water, 
either  where  the  air  is  still,  as  m  a  room,  or  where  it  is  in  motion, 
as  yott  choose.  The  surface  of  the  pot  being  constantly  wet,  the 
water  within  will  always  give  you  the  evaporating  point  at  any  mo- 
ment ^on  may  wish  to  make  your  observation.  This  much  my  ob- 
servations  will  warrant  me  to  say  on  this  subject — ^that  in  high 
temperatures  in  summer,  the  evaporating  point  is  nearer  the  dew 
point  than  the  temperature  of  the  air;  and  in  low  temperatures  in 
winter,  it  is  nearer  the  temperature  of  the  air  than  to  the  dew  pointi 
consequently,  there  is  some  intermediate  point  where  it  stands  half 
way  between  those  two  temperatures.  Perhaps,  also,  the  ratio  may 
depend  on  the  distance  of  the  dew  point  from  uie  temperature  of  the 
air.  It  would  appear,  that  when  the  dew  point  is  very  far  below  the 
temperature  of  the  air,  the  evaporating  point  recedes  from  the  tem« 
perature  of  the  air,  and  approaches  the  aew  point. 

By  using  the  earthen  pot  to  obtain  the  evaporating  point,  another 
very  important  inquiry  may  be  answered  without  any  other  trouble 
than  measuring  the  water  used  in  replenishing  the  pof;  i.  e.  how 
much  water  is  evaporated  from  a  humid  surface  in  a  given  time? 

Another  sabject  which  is  at  this  moment  exciting  considerable  in- 
terest among  the  philosophers  of  Europe,  is,  to  ascertain  the  differ- 
ence of  temperature  in  tne  shade  and  in  the  sun,  both  with  the  bulb 
of  the  thermometer  naked,  and  with  one  covered  with  black  silk. 
Mr.  Daniell  thinks  there  is  a  much  greater  difference  in  high  lati- 
tudes than  in  low.  In  Philadelphia,  I  have  frequently  found  the 
naked  thermometer  rise  forty  degrees,  and  once  nf^-six,  above  the 
temperature  of  the  air,  while  the  one  covered  with  black  was  gene- 
rally twelve  degrees  higher.  Mr.  Daniell  also  thinks  that  in  high 
latitudes  radiation  after  sun  set  cools  the  surface  of  the  ground  much 
more  than  in  low  latitudes.  In  this  latitude,  I  have  seldom  found 
the  temperature  of  the  erassmore  than  eight  degrees  below  the  tem- 
perature of  the  air.  Whereas,  Mr.  Wells,  who  wrote  the  beautiful 
kittle  essay  on  dew,  says  he  has  seen  it  as  low  as  sixteen  degrees  be- 
low the  temperature  of  the  air.  This  would  allow  frost  to  occur  in 
low  situations  when  the  temperature  of  the  air  during  the  night 
would  not  be  below  forty-seven  degrees.  Whereas,  here,  frost  can 
ha^lj  occur  unless  the  temperature  of  the  air  falls  below  forty. 

Capt.  Scoresby  mentions,  as  a  strange  and  unaccountable  pheno- 
menon, that  he  has  frequently  observed,  when  sailine  in  high  lati- 
tudes, the  surface  of  the  sea  begin  to  be  covered  with  thin  ice,  im- 
mediately after  sunset,  while  the  temperature  of  the  air  was  still 
ieveral  degrees  above  the  freezins  point  When  he  called  it  unac- 
countable, he  probably  did  not  think  of  the  principle  of  radiation. 
In  Peru,  where  they  have  such  heavjjr  dews  everv  night,  the  power 
of  radiation  must  be  very  great,  or,  if  not,  the  dew  point  must  be 
but  little  below  the  teqnperature  of  the  air  during  the  day.  Some 
traveller,  I  do  not  recollect  his  name,  savs  he  has  seen  frost  in  Af- 
rica in  the  torrid  zone.  Now  I  do  not  think  this  at  all  incredible. 
For  the  temperature  in  those  regions  must  fall  as  far  below  the  mean 
in  the  night,  as  it  rises  above  the  Honean  in  the  day.    The  mean  tern- 
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perature  of  the  torrid  zone  is  about  84^,  aDd  aB  loose  dry  sand  is  a 
very  bad  condactori  and  a  very  good  absorber  and  radiater  of  calo- 
ric, the  surface  of  those  wide  extended  deserts  of  sand  in  calm 
weather  may  easily  be  conceived  to  become  fifty  or  sixty  degrees 
above  the  mean  during  the  day,  and  fall  as  far  below  it  during  the 
night,  which  would  bnng  it  down  to  the  freezing  point 

If  farmers  were  acquainted  with  this  one  principle  of  radiation, 
they  would  avoid  many  evils  to  which  they  are  now  exposed.  Who 
would  plant  an  orchard  in  a  hollow,  who  knew  that  cold  air  accu- 
mulates in  hollows  at  night  by  running  down  the  slopes  leading  to 
it,  in  contact  with  the  surface  of  the  ground  cooled  by  radiation? 

The  time  of  taking  the  hygrometric  observations  is  not  important; 
it  is  not  so,  however,  with  the  barometer.  This  instrument  nas  four 
diurnal  fluctuations.  Just  before  sunrise,  when  the  air  is  the  cold- 
est, and  about  two  o'clock,  when  the  air  is  the  warmest,  and,  of 
course,  neither  contracting  nor  expanding  by  change  of  temperature, 
the  barometer  stands  at  its  mean  height;  but  sometime  between  sun- 
rise and  the  hottest  part  of  the  day,  when  the  air  is  expanding  most 
rapidly  by  increasing  heat,  the  barometer  will  stand  at  its  greatest 
diurnal  elevation,  and  some  time  after  the  hottest  part  of  uie  day, 
when  the  air  is  suffering  the  most  rapid  contraction  from  cooling, 
the  barometer  will  stand  at  its  greatest  diurnal  depression.  In  the 
torrid  zone,  the  point  of  greatest  elevation  is  found  by  observation 
to  be  between  nine  or  ten,  A.  M.  and  that  of  fi;reatest  depression, 
between  five  and  six,  P.  M.*  Now  as  it  would  be  very  desirable 
that  two  observations  should  be  taken  every  day,  I  would  earnestly 
recommend  that  between  nine  and  ten  in  the  morning,  and  five  and 
six  in  the  afternoon,  be  the  time  of  taking  observations— and  if  any 
observer  wishes  to  take  a  third  observation,  or  if  any  should  be  unwill- 
ing to  take  more  than  one  per  day,  let  two  o'clock,  P.  M.  be  the  hour. 

1  have  now  mentioned  the  most  important  parts  of  a  meteorolo- 
gical journal,  none  of  which  can  be  omitted  without  materially  di- 
minishing its  utility. 

Those  observers  who  have  self-registering  thermometers,  will  of 
course  note  the  greatest  cold  and  greatest  heat  of  each  day.  The 
course  and  strength  of  the  wind  must  not  be  forgotten;  and  those 
who  have  the  means  will  mention  the  quantity  of  rain  each  month — 
and  those  who  have  the  porous  earthen  pot,  will  note  the  evaporation. 

If  what  has  been  said  should  induce  even  one  faithful  observer  to 
record  the  dew  point  alone  for  one  year,  I  shall  consider  myself 
amply  rewarded  for  my  trouble  in  making  this  communication. 

For  the  sake  of  those  who  may  not  have  access  to  books,  and  who 
may  be  curious  on  this  subject,  I  have  copied  from  Turner's  Chemis- 
try the  following  table,  from  which  it  will  appear  what  proportion 
of  the  atmosphere  in  weight  is  vapour  when  the  dew  point  is  at  the 
different  temperatures  from  d£  to  80.  For  example,  when  the  dew 
point  is  at  32,  the  pressure  of  the  vapour  alone  is  -^^  of  an  inch  of 
mercury— -that  is,  j|o  of  the  whole  if  the  barometer  stands  at  SO  ^ 

*  For  a  full  explanation  of  this  diurnal  variation,  see  this  Journal,  vol.  1. 
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inches.  And  if  the  dew  point  should  rise  to  80  de^prees  of  Fah. 
which  I  believe  it  never  does,  for  I  have  never  seen  it  above  76; 
then  would  the  pressure  of  the  vapour  alone  be  ^ual  to  one  inch  of 
mercury,  that  is,  one-thirtieth  of  the  whole  atmospheric  pressure. 


rreniperetureol 
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74 
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- 
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75 
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51 
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388 

7^        - 
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52 

- 

- 
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77 

910 

53 

- 

• 

•415 

78 

940 

54 

- 

- 
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79 

-        971 

55 

- 

- 
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80       '- 

-      l.OOO 

56 

- 

- 

458 

A  journal  kept  on  the  plan  here  recommended,  during  the  month 
of  April,  will  be  given  in  the  next  number  of  this  journal. 

James  P.  Espy. 
PhiladelpMoj  March  31,  1831. 


On  the  Strength  of  Pine  and  Spruet  Timber. 

A  GREAT  portion  of  the  annexed  article,  appeared  in  the  last  num- 
ber of  the  American  Journal  of  Science  and  Arts;  it  has  been,  at  the 
request  of  the  committee  of  publication,  revised  bj  the  author.  The 
note  with  which  the  article  is  now  concluded,  has  been  added,  and 
the  value  of  the  table  of  results  in  page  232,  increased  bj  an  exten- 
sion of  the  calculations  contained  in  Uie  last  column,  and  by  the  ad- 
dition of  some  practical  inferences  drawn  therefrom.    [Com.  Pub. 
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Jn  account  ofwmt  eaeperiments  tnadeby  order  of  CoL  ThiienfiUlbri 
Adam»9  Newport^  R.  /.,  to  ascertain  the  relative  etiffhess  and 
strength  of  the  following  kinds  of  timber^  viz:  White  Pine,  (Pimis 
strobuSf)  Spruce,  (Abies  nigra^)  and  Southern  Pine,  (Pinus  au- 
straUs^)  also  called  (Long  leaved  Pine.^}^Cknnmunicaied  by  Lt 
'  T.  S.  Beowh,  of  the  corps  of  Engineers. 

Thb  white  pine  and  spruce  were  obtained  from  the  eastern  part  of 
New  England,  and  the  southern  pine  from  North  Carolina.  The 
specimens,  which  were  well  seasoned,  were  carefiillj  selected,  and 
were  quite  free  from  splits  and  knots.  Three  pieces  of  each  kind 
of  wood  were  taken,  each  piece  being  9.389  feet  in  length,  2.75 
inches  in  breadth,  and  5^  inches  in  depth.  The  distance  between 
tiie  points  of  support  of  the  pieces  under  trial,  was  7.1  feet  From 
one  end  of  the  Mam,  one  point  of  support  was  0.229  of  a  foot,  or 
2.75  inches  distant,  of  course  the  other  bearing  point  was  2.06  feet 
from  the  other  end.  All  the  above  dimensions  were  chosen  from 
their  being  proportional  to  those  which  will  be  actually  required  in 
the  case  to  which  these  experiments  refer.  The  load  was  applied  by 
means  of  a  strong  platform,  suspended  from  the  beam,  midway  be- 
tween the  points  of  support.  Bricks  which  had  previously  been 
accurately  weighed,  were  used  as  weights.  The  aeflections  were 
measurecl  by  nveans  of  an  index  attached  to  the  centre  of  the  beam, 
and  a  scale  so  supported  as  to  be  independent  of  the  rest  of  the  sys- 
tem. The  scale  was  isolated  to  avoid  any  irrc^lar  motions  that 
might  take  place  in  consequence  of  the  great  weights  it  was  neces- 
sary to  employ ;  the  supports,  however,  were  so  securely  braced  that 
no  motions  of  the  kind  were  observed.  The  scale  was  divided  into 
parts,  each  of  which  corresponded  to  a  deflection  in  the  beam  of 
l-40th  of  an  inch  for  one  foot  in  length ;  as  the  distance  between  the 
points  of  support  was  7.1  feet,  it  is  easily  seen  that  the  length  of  one 
of  these  dimensions  was  0.177  of  an  inch. 

This  deflection  of  l-40th  of  an  inch  to  one  foot,  was  chosen  as  the 
unit  of  the  scale,  in  consequence  of  its  having  been  laid  down  by 

Cctical  writers  on  the  subject,  as  the  greatest  deflection  of  floor 
ms  or  joists,  that  should  be  allowed  in  practice.! 
The  bncks  were  slowly  and  carefully  placed  upon  the  platform  by 
two  assistants,  who  kept  account  of  the  number  in  an  audible  voice. 
As  the  beam  was  gradually  bent  by  the  increasing  load,  the  moment 
when  the  index  pointed  to  one  of  the  divisions  on  the  scale  could  be 
easily  observed,  at  the  same  time  the  men,  by  their  counting,  gave 
information  of  the  number  of  bricks  on  the  platform,  which  being  re- 
corded opposite  the  deflection  indicated  by  the  scale,  gave  the  weight 
producing  that  deflection.     The  men  going  steadily  on,  soon  brought 

*  It  is  proper  to  remark,  that  although  there  is  no  reason  to  doubt  that  the 
spruce  used  was  MicM  nimt^  and  that  the  southern  pine  was  Pintu  austra- 
hSf  yet  it  obviously  may  be  very  diflicult  to  establish  with  certainty  the  botan- 
ical name  of  a  kind  of  wood  seen  only  in  the  form  of  Umber,  In  the  present 
instance,  an  attentive  consideration  of  all  the  circumstances,  has  given  great 
confidence  thst  the  names  adopted  above  are  correct,  yet  those  familiar  with 
the  subject  will  at  once  perceive  that  in  certain  cases,  the  timber  oiJiHes  alba, 
might  eanly  be  taken  for  that  of  Jibia  nigra,  and  that  it  might  also  be  difficult 
to  decide  between  Fimu  mitis  and  Finua  auttralia. 

t  See  Tredgold's  Carpentry,  p.  30  to  46,  and  Franklin  Journal,  vol  3. 
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the  index  down  to  another  dtfision,  when  the  nnntber  of  bricks  was 
again  recorded,  and  so  on  ontil  the  deflection  was  as  ^eat  as  it  was 
proposed  to  make  it,  or  until  the  beam  was  broken  $  m  either  case 
the  load  was  immediately  removed  from  the  platform,  a  new  specimen 
substituted,  the  index  re-adjusted  to  the  zero  of  the  scale,  and  the 
same  operations  repeated.  By  this  method  the  number  of  useful  ob- 
servations during  each  trial,  was  greatly  augmented  without  causing 
any  additional  trouble. 

From  the  foreeoing  description,  it  will  be  seen  that  the  loads  were 
not  allowed  much  time  to  act  upon  the  beams,  from  which  it  follows 
that  the  weights  producing  the  different  deflections  are  rather  over- 
rated. WiUi  regard  to  the  object  for  which  these  trials  were  insti- 
tuted, this  was  a  matter  of  no  importance,  as  it  could  not  affect  the 
relation  between  the  different  kinds  of  wood,  and  upon  making  some 
experiments  to  ascertain  the  amount  of  error,  it  was  found  so  small 
that  it  might  with  safety  be  neglected. 

In  the  first  trial,  for  instance,  (Table  FA,]  specimen,  No.  1,)  the 
load  of  2662  pounds,  which  produced  a  deflection  of  4-40th8  of  an 
inch  to  a  foot,  instead^  of  being  immediately  removed,  was  allowed  to 
remain  suspended  for  two  hours  and  forty  minutes,  when  it  was 
found  that  the  centre  of  the  beam  had  sunk  only  0,077  of  an  inch. 

The  for^;oing  observations,  with  a  few  explanatory  remarks^  will, 
it  is  hoped,  render  the  following  tables  intelligible. 

Table  (A.)    Detailed  Statement  of  Experiments  to  determine  the 
relative  Stiffhe»8  of  White  Fine,  Spruce  and  Southern  Pine* 

Spruce.    Southern  Pine.I  RBMAIUCS. 

Whole  len^h  of 
specimens  in  feet,  9^89 

Bearing  lenfl:th  in' 
fect^  7.1 

Breadth  in  inches,  %75 

Depth  in  inches^    S^ 

In  these  trials,  each 
specimen,  upon  beins 
relieved  of  the  load 
producing  the  great- 
est deflection,  sprung 
back  by  the  elasticity 
of  the  wood,  until  the 
centre    came  within 
about  0.046  inches  of 
being  as  high  as  it  was 
before  the  experiment 
commenced.       This 
deflection  of   0.046 
inches,   would   have 
been  still  further  re- 
0.033  3       136     6     146    9         317      duced  had  more  time 
0.177  *«       781     «     968   "       1145      been     allowed;    the 
0.355  «     1491     "   1815    "      2134      elasticity  of  the  wood, 
0.532  "     2125     "  2449    "      3037      therefore,    remained 
0.710||"      2733      "   3098    *M      3996      entire. 


'I 


I 


s-g 

e  o 


II 


I 

h 


TtT 

I 


iWhite  Pine, 


0.022 
0.177 
0.355 
0.532 
0.710 


0.023 
0.177 
0.355 
0.532 
0.710 


111 

636 

1516 

2125 

2662 

126 

715 

1448 

2074 

3708 

136 

781 

1491 

2125 

2733 


44 

ill 


126 

737 

1295 

1960 

2683 

131 

973 

1729 

2464 

3119 

146 

968 

1815 

2449 

3098 


in. 


217 
1187 
2252 
3266 
4078 

222 
1195 
2270 
3374 
4259 

317 
1145 
2134 
3037 
3996 
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Tablb  (B.  )    Being  a  eondensaium  of  the  remdtt  given  in  Table  ( A,) 
with  other  facta  connected  therewith* 
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,490 


.872 
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54.50 
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1 
7V 

s 
TV 
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4 
4lF 


0.022 

0.177 

0.355 

0. 

0.7102701 


1 

1 

2 

4ir 

s 

:rv 
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1 
TTV 

1 
TV 

s 
TV 

3 
TT 

4 

TV 


-g-g 

•o.g 


121 

777 

1485 

5322108 


0.022 

0.177 

0.355 

0. 

0.7102966 


0.022 
0.177 
0. 

0.5323192 
0.7104111 
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re -a 
§S 
g.'g 

.g  60 


4'^ 
11 

e§.| 

ill 

o 


134 
892 
1613 
5322291 


218 
1175 
3552218 


/ 


777 
708 
623 


593  a 


0=0.0116811 
a»0.0061119 
a»0.0043056 
=0.0033603 


892 
721 
678 
675 


1175 

1043 

974 

919 

g 


S^ 


I 


§.St5«U 


a«0.0101751 
a:=0.0056269 
a=0.0039617 
a«0.0030601 


a=0.0077244 
a«0.0040921 
a«0.0028434 
a«0.0022078 
h 


ESMAaKS. 


In  the  expression  for  stiShess, 


B  xD» 


«W,  (col.  A,) 


axL» 

f  represents  the  breadth  in  inchesi 
the  depth  in  inches, 
the  bearing-length  Jn  feet,  and 
)  the  weight 
DOMtant  norober  (a)  hat  been  oaloolated  for  the  different  defleetions  from  one» 
fortieth  of  an  inch  for  one  root  to  fonr-fortiedn,  indtttiye,  but  innraetioethe  deflection 
Aoald,  generally,  not  be  allowed  to  exceed  one-fortieth  of  an  inch  for  each  foot  in 
length.    In  works  on  this  subject,  it  is  laid  down  as  a  mle,  that  if  we  wish  to  give  a  de- 
flection double,  treble,  or  qoadtuple,  the  ordinaijdeflectionof  one-foitieth  of  an  inch  tA 
one  foot,  we  must  difide  the  constant  (a,)  determined  for  a  deflection  of  one-fortieth  of 
an  inch,  bj  S,  3,  or  4,  for  the  new  constant  requfared.    We  are  enabled  bj  this  table 
to  make  a  comparison  between  the  results  thus  obtained,  and  those  arising  from  direct 
experiment.    For  instance:  for  White  Pine,  the  consUnt  number  for  one-fortieth  of 
an  inch  deflection,  is  O.01168U,  which  divided  by  8  for  a  deflection  of  two-fortieths, 
gives  O.005S4O5,  whereas  in  this  table,the  constant  for  a  deflection  of  two-fortieths  of  an 
inch  is  0.0061119.    The  difference  is  COOOSTU;  with  a  greater  deflection)  the  dlfier- 
enoe  between  the  remit  of  the  two  methods  would  be  greater. 
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Tablb  (C.) 

of  fracture. 

gmng  iheaggregaiBofthe  renUta/or  each  kind  ofwodd. 

s 

'o 

.5^ 

i 

^ 

4^ 

^mparative  strength  of 
white  pine, spruce  and 
southern  pine,  white 
pine  being  unit 
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Remark  on  the  foregoing  Table. 
BxD'xc 


In  the  expression  for  strength j- 

B,  D,  L,  and  W,   have  the  same  signification  as  in  Table 


W,  column  i»  the  letters 
(B.) 


(See  note  at  the  conclusion  of  this  article,  page  236.) 

Table  (D.)  JRelative  stiffness  of  White  Pine,  Sprueeand  Southern 
Pine^  at  different  detections,  PFkite  Pine  ai  each  particular  d^kc- 
tion  being  taken  as  the  unit* 


BATI08  OF  STIFFVSSS. 


1 

1 
TV 

% 
TV 

$ 
TV 

4 
TV 

s 
TV 

6 
TV 

1 
TV 

8 
TV 

9 
TV 
10 
TB- 
11 
TIT 


1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 


a. 

OB 


1.107 

1.148 

1.086 

1.087 

1.098 

1.078 

1.056 

1.096 

1.102 

1.11 

1.107 

1.111 


I 


1.801 
1.512 
1.493 
1.514 
1.522 
1.532 
1.465 
1.543 
1.652 
1.729 
1.761 
1.807 


Observations  on  the  foregoing  Tables. 

Although  table  (B)  embodies  all  the  information  given  in  table 
(A,)  it  is  nevertheless  thought  of  some  importance  to  present  the  re- 
sults actually  obtained  in  the  experiments,  the  mind  is  thereby  better 
satisfied,  ancf  in  this  instance  the  general  agreement  of  those  results 
will  tend  to  inspire  confidence.  Table  (C)  contains  the  average  of 
the  results  of  the  original  experiments  unaer  that  head,  which  were 
found  to  harmonize  with  each  other  in  the  same  general  manner  as  those 
of  table  (A.)  It  may  be  remarked  with  reference  to  the  weisht  pro- 
ducing fracture,  that  the  results  given  in  table  (C)  are  slightTjr  over* 
rated,  in  consequence  of  the  small  time  occupied  in  making  the 
experiments;  this,  however,  is  no  practical  disadvantage,  as  in  caleu- 
lating  the  strength  of  tfmber  from  algebraical  formulae,  lar^e  allow- 
ance must  always  be  made  to  provide  against  accidental  defects. 

It  was  observed  in  all  these  experiments,  that  the  failures  of  the 
wood  beean  at  the  top.  The  upper  fibres,  for  rather  less  than  half 
the  depth  of  the  beam,  were  gradually  crushed  and  broken  off  in  the 
bending  of  the  specimen,  and  at  last  when  no  more  weight  could  be 
supported)  a  fracture  suddenly  took  place,  the  lower  fibres  being 
drawn  asunder.  It  seemed  that  the  bending  took  place  more  in  con- 
sequence of  the  crushing  of  the  upper  fibres  than  the  extension  of 
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the  lower  ones.  The  inctares  were  not  sufl&ciently  regaltr  to  per* 
mit  any  comparigoa  to  be  drawD  as  to  the  relative  number  of  fibres 
crashed  and  drawn  asunder  in  the  different  kinds  of  wood. 

The  results  in  columns  {g)  of  tables  (B)  and  (C,)  indicate  the 
weights  which  were  required  to  bend  the  specimens  through  an  ad- 
ditional division  on  the  scale  of  deflections.  If  the  deflections  were 
always  as  the  weights  producing  them,  it  is  evident  that  all  the  dif- 
ferences in  columns  (g,)  would,  for  the  same  kind  of  wood,  be  equal. 
It  is  easily  seen,  however,  as  might  have  been  anticipated,  that  after 
having  passed  with  considerable  regularity  through  the  first  two  or 
three  divisions,  the  deflections  begin  to  increase  in  a  much  greater  ra- 
tio than  the  weights.  From  this  cause  it  is  venr  important  that  in 
experiments  on  Uie  stiffness  of  timber,  small  deflections  only  should 
be  tried,  and  that  those  deflections  should  be  accurately  measured. 

It  may  be  seen  that  the  weights  producing  deflections  of  4-40ths 
of  an  inch  to  one  foot  are  less  in  table  (C)  than  in  table  (B,)1he  rea- 
son^ for  which  is,  that  the  stiffness  of  the  wood  was  diminished  by  the 
first  trials. 

A  circumstance  of  a  practical  nature  connected  with  these  experi- 
ments, deserves  to  be  noticed,  as  it  may  possibly  have  modifieo  the 
results  in  a  slight  degree.  It  was  pecessary  in  suspending  the  load 
from  the  beam,  to  adopt  some  precaution  to  prevent  the  iron  band 
connected  with  the  platform,  from  cutting  into  the  wood,  and  there- 

Scrippiing  the  timber.    The  annexed  sketch  will  indicate  more 
«rly  than  any  description,  the  means  that  were  employed. 


Fig.  SL 


(A,)  Figs.  (1)  and  {%)  is  a  strong  iron  collar,  three  inches  wide  and 
half  an  inch  thick,  embracing  the  specimen  under  trial,  from  which, 
by  means  of  the  hook  below,  the  platform  containing  the  load  was 
suspended :  (6)  represents  a  bar  of  iron  2,75  inches  wide,  six  inches 
long,  and  half  an  inch  thick,  resting  upon  the  wood  underneath  the 
colbr. 

It  is  therefore  evident  that  the  load  was  not  applied  precisely  at 
the^  centre  point,  but  upon  a  surface  six^  inches  long,  the  centre  of 
which  corresponded  with  the  centre  of  the  bearing  length. 

In  every  instance  when  the  beam  was  broken,  the  fracture  took 
place  at  .one  end  of  the  bar  (6),  and  therefore  at  the  distance  of  three 
inches  from  the  true  centre. 

In  the  trials  relating  to  stiffness,  tables  (A)  and  (B,)  it  is  not  sup- 
posed that  this  bar  modified  the  results  in  /tny  appreciable  degree,  . 
that  is  to  sav,  the  results  given  in  these  tables  may,  without  any  sen- 
sible error,  be  considered  as  having  been  obtained  by  applying  the 
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weight  precisely  at  the  centre.  The  case  is  different,  however,  with 
the  results  given  in  table  (C);  but  since  the  error,  whatever  it  may 
be,  (and  that  it  must  be  small  is  evident,)  does  not  affect  the  cont- 
parison  of  the  woods,  it  is  of  no  consequence  as  to  the  particular 
object  had  in  view« 

Some  of  the  general  inferences  to  be  drawn  from  the  foregoing  ex- 
periments, are:-^ 

Ist  That  within  certain  limits,  which  extend  much  further  than  it 
is  proper  in  practice  to  suffer  wood  to  bend,  the  deflections  are  very 
nearly  as  the  weights  producing  them;  see  table  (B,)  column  (g.) 

2nd.  When  we  have  a  given  weight  to  sustain,  so  that  the  deflec- 
tions shall  not  exceed  1-40  of  an  inch  to  one  foot,  other  circumstances 
being  equal,  ten  beams  of  southern  pine  are  equivalent,  nearljr,  to 
thirteen  of  spruce  or  to  fifteen  of  white  pine.  When  the  deflections 
to  which  the  timber  is  exposed  are  very  much  less  than  l-40th  of  an 
inch  to  one  foot,  or  when  we  merely  wish  to  guard  against  fracture, 
the  disproportion  between  southern  pine  and  the  other  woods,  is  much 
sreater;  see  2nd  and  1st  lines,  table  (D)  and  column  (A,)  table  (C.) 
ft  was  to  obtain  the  results  given  in  this  paragraph,  that  these  ex- 
periments were  instituted.  [^SiUiman^s  JaumaL 

Note  by  the  Jiuthor. 

For  the  benefit  of  those  who  do  not  understand  the  use  of  algebraic 
formulas,  it  may  not  be  amiss  to  translate  into  ordinary  language  the 
expressions  for  stiffness  and  for  strength  found  in  tables  (B)  and  (C.) 

The  expresMon  for  stiffness  JljynW^  (Table  B,)  amounts,;  in 

common  language,  to  the  following 

Buk. 

1.  Multiply  the  breadth,  (in  inches,)  three  times  by  the  depth, 
(in  inches.) 

2.  Multiply  the  constant  number  (a)  twice  by  the  bearing-lenglh 
(in  feet)  This  constant  number  (a)  is  to  be  found  in  Table  (B,) 
opposite  the  name  of  the  kind  of  wood,  and  particular  deflection  de- 
sired. 

S.  Divide  the  result  of  the  first  operation  by  that  of  the  second, 
and  the  quotient  is  the  weight,  in  pounds,  which  may  be  placed  on 
the  centre  of  the  beam,  so  that  its  deflection  shall  not  exceed  the  de- 
flection desired. 

Example  1.— Re<iulred  to  find  the  wei^t  which  may  be  placed  on 
the  centre  of  a  white  pine  beam,  the  distance  between  the  supports 
near  its  ends  being  20  feet,  its  breadth  6  inches,  and  its  depth  12 
inches,  so  that  the  deflection  shall  not  exceed  one-fortieth  of  an  inch 
for  every  foot  of  its  lensth,  or,  in  other  words,  so  that  the  whole  de- 
pression at  its  centre  shall  not  exceed  twenty-fortieths,  or  half  an 
inch. 

In  Table  (B)  we  find  the  number  (a)  for  a  deflection  of  one-fi>rti- 
ctii  of  an  inch  in  White  Pine  to  be  0.011681 1.  Then,  6  inches  (the 
breadth,)  multiplied  three  times  by  12  inches,  (the 

depth,)  gives  ....  10S68    (Ist.) 

0.0116811  multiplied  twice  by  20,  (tiie  lengtii  in 

feet,)  gives  ....  4.672    (2nd.) 
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Dmde  the  firat  bj  the  seeond^  and  we  haye     -  2219  for  the 

we^t,  in  pounds^  which  may  be  placed  at  the  centre  of  the  beam. 
%  foMMipie  2w— -Suppose  that  a  ^tick  of  Southern  Pine,  12  inches  deep, 
and  having  a  bearing-length  of  15  feet^  is  reauired  to  support  at  the 
centre  a  weight  of  16891  pounds,  how  broaa  must  it  be,  so  that  the 
deflection  shall  not  eiceed  two-fortieths,  or  one-twentieth  of  an  inch 
to  a  foot;  that  is,  so  that  the  centre  shall  not  be  depressed  more  than 
fifteen-twentieths,  or  three-fourths  of  an  inch. 

In  this  case,  as  we  wish  to  obtain  the  breadth  of  the  beam,  we 
mast  multiply  the  weight,  in  pounds,  twice  by  the  length  in  feet,  and 
that  product  by  the  number  Qa)  and  divide  the  result  by  the  depth, 
(in  inches,)  multiplied  twice  by  itself*  We  find  from  Table  (B,) 
the  number  (a)  opposite  the  deflection  of  two-fortieths  of  an  inch  in 
Southern  pine,  to  be  0J0O4O921.  Then  16891  multiplied  twice  by 
15,  and  by  0.0040921,  gives  -  -  15552    (1st.) 

12,  the  depth  in  inches,  multiplied  twice  by  itself, 

gives 1728  (2nd.) 

T&  first  divided  by  the  second,  gives  -  9  inches. 

The  beam  must  then  be  9  inches  broad  to  fulfil  the  condition  re- 
quired. 

The  expression  for  the  strength  of  timber  ^'^^''^^- « W,  (Table 

C,)  which  expresses  the  resistance  to  fracture,  may  be  translated 
into  the  following 

Stde. 

Multiply  the  breadth,  (in  inches,)  twice  by  the  depth,  (in  inches,) 
and  the  product  by  tiie  constant  number  (c)  for  that  particu- 
lar kind  of  wood.  The  result  thus  obtained  divided  b^  the  bearing- 
length,  (in  feet,)  ^ves  the  weight,  in  pounds,  which  will  just  break 
Ae  beam. 

£xanqde.  Required  to  find  the  weight  which  a  beam  of  Southern 
Pine,  20  feet  long  between  the  supports,  10  inches  broad,  and  12 
inches  deep,  will  support  at  the  centre,  without  breaking. 

In  this  case  the  number  (c)  is  788  (Table  C,  col.  t.)  Then  10 
inches,  (the.br&dth,)  multiplied  twice  by  12  inches,  (the  depth,)  and 
the  last  product  by  788  (c)(rive8  -  11S4720      (1st.) 

Divide  this  by  20,  (bearing-length  in  feet,)  and 

we  have  ....  56736  pounds, 

the   .'eight  required  to  break  the  timber. 

It  must  be  borne  in  mind  that  these  results  are  true  only  for  the 
finest  qualities  of  well  seasoned  timber.  Green  timber  is  neither  as 
stilTnor.  as  strong  as  that  which  has  been  seasoned,  and  deductions 
must  be  made  to  guard  against  defects. 

These  illustrations  will  fully  exemplify  the  value,  to  practical  men, 
of  accurate  experiments  upon  the  stiffness  and  strength  of  timber. 
**  To  know  the  resistance  which  a  piece  of  timber  ofiers  to  any  force 
tending  to  change  its  form,  is  one  of  the  most  important  species  of 
knowledge  that  a  carpenter  has  to  acquire;  and  to  be  able  to  judge 
of  the  d^ree  of  resistance  from  observation  only,  even  in  common 
requires  nothing  less  than  the  practice  of  a  life  devoted  wholly 
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to  carpentry.  Besides  it  is  a  species  of  knowledge  that  is  confined 
to  the  person  who  has  obtained  it,  and  dies  with  him.  It  is  a  feeling 
of  fitness  that  cannot  be  communicatedy  nor  jet  described)  never- 
theless it  is  a  feeling  that  every  thinking,  practical  man  is  sensible 
he  possesses.  I  am  far  from  having  a  wish  to  banish  the  nice  obser* 
vation  that  gives  birth  to  this  feeling;  becanse  it  is  more  desirable 
that  it  should  be  encouraged  than  suppressed:  but  there  are  cases 
where  it  fails;  that  is,  when  the  magnitude  of  the  object  is  beyond 
the  ranffe  of  ordinary  practice;  and  when  new  combinations  are  at* 
tempted.  In  such  cases  the  laws  of  the  resistance  of  solids  should 
be  referred  to,  even  by  the  expert  practical  man;  and  he  will  be 
better  able  to  judge  of  their  correctness  if  he  finds  them,  in  common 
cases,  to  eive  results  that  agree  with  those  he  has  drawn  from  prac* 
tice."*  in  Tredgold's  Carpentry,  and  other  similar  works,  may  be 
found  the  constant  numbers  (a)  and  (c)  for  nearly  all  the  kinds  of 
wood  useful  in  the  arts;  but  besides  that  these  numbers  are  in  many 
instances  calculated  from  insufficient  experiments,  most  of  the  spe- 
cimens used  in  the  trials  were  of  European  growth,  and,  of  course, 
the  results  obtained  are  inapplicable  to  American  timber,  though 
bearing  the  same  name.  It  is  much  to  be  desired  that  numeroos 
and  accurate  experiments  be  made,  in  this  country,  by  those  having 
the  requisite  zeal  and  opportunities;  our  architects  will  then  know 
with  certainty  the  qualities  of  the  different  kinds  of  wood  they  are 
using,  and  instead  of  working  at  hazard  and  in  the  dark,  as  they 
now  too  often  do,  they  will  to  guided  by  the  sure  light  of  practical 
science  to  certain  and  definite  results.  If  these  experiments  con- 
tribute, ever  so  little,  to  the  attainment  of  so  important  a  result, 
the  object  of  their  publication  will  be  fully  accomplished. 


On  the  Straight  Edge. 

TO  THS  XSITOB  OT  THB  YOrRVAL  Of  TRX  FILUTKLIV  ZV8TITUTX. 

Mr.  EnrroR, — The  difficulty  and  expense  of  making  Straight 
Edges  of  considerable  length,  render  any  improvement  in  these  in- 
dispensable tools  a  desideratum.  The  usual  mode  SUcen  to  make 
them  accurate,  is  to  secure  together  three  thin  bars  of  steel,  and  file 
them  together  to  a  uniform  breadth,  or  as  nearly  so  as  practicable; 
then  to  separate  them,  and  compare  their  edges  respectively  with  each 
other:  if  when  the  ends  are  reversed  and  the  edges  again  com^red, 
they  should  correspond,  they  may  be  considered,  for  all  practicable 
purposes,  perfect 

This  method  being  tedious  and  expensive,  good  straight  edges  of 
more  than  three  or  four  feet  in  length  are  rarely  to  be  met  with,  and 
highlv  prized  when  obtained.  When  they  are  required  of  greater 
lei^tn,  a  serious  difficulty  occurs  in  their  use.  The  slightest  lateral 
deviation  from  a  straight  line  will,  of  course,  affect  the  accuracy  of 
the  instrument;  consequently,  the  bar  must  be  made  so  Inflexible 
that  it  will  not  bend  when  inclined  to  the  side,  and,  of  course,  be- 
comes a  cumbrous  tool.  To  remedy  the  last  difficulty,  an  ingeni- 
ous mechanic  of  this  city  constructed  one  of  a  cylindrical  fornix  of 

•Tredgold, 
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iron  cut  hollow,  Aoat  two  inches  diameter,  tnd  tnrned  to  tinn  that 
its  weight  was  not  objectionable,  while  its  form  rendered  it  inflexi* 
ble  to  a  considerable  length,  and  in  use  was  found  quite  as  conve- 
nient as  the  fiat  straight  edge.  The  cylinder  being  first  turned  in 
a  slide  lathe,  and  then  ^ound  with  emery  in  a  lead  cap  made  to  tX 
the  circle,  produced  an  instrument  of  great  accuracy,  at  trifling  es- 
pense. 

We  have  been  led  to  these  remarks  by  observing  at  a  workshop 
in  this  city,  a  straight  edge  so  simple  and  cheap,  that  we  almost 
doubted  its  novelty,  though  we  confess  such  a  one  never  before  came 
under  our  notice.*  It  was  made  of  steel  harpsichord  wire,  stretched 
upon  the  edge  of  a  board  or  frame  and  kept  tight  by  screws— set 
screws  were  placed  at  each  end  which  passed  to  the  under  side  of 
the  wire,  and  suffered  it  to  touch  the  work  or  not,  at  the  option  of 
the  workman. 


The  instrument  we  saw  was  twelve  feet  in  lensth,  and  was 
stretched  to  the  whole  extent  of  the  lathe  shears  which  were  finish- 
ing by  it  The  wire  being  too  fine  to  exhibit  the  inequalities  of  the 
work  to  the  eye,  the  operator  set  the  points  of  the  screws  so  far  be- 
neath the  wire  that  it  should  only  touch  at  the  more  prominent  places, 
and  then  on  passing  along  the  work,  discovered,  by  depressing  the 
wire,  where  it  touched  and  where  it  did  not.  The  trouble  attending 
the  use  of  this  instrument  made  it  more  convenient  to  use  a  wooden 
stnu^t  edge  for  roughing  down  the  work,  but  its  great  accuracy 
made  it  very  valuable  in  finishing. 

We  have  often  seen  fine  thread  fastened  to  a  wooden  bow  for  the 
same  purpose,  but  such  a  tool  can  only  be  depended  on  when  held 
to  the  side  of  the  work,  obliging  the  operator  to  turn  it  over  when- 
ever he  wanted  to  examine  his  progress,  (an  operation  inconvenient 
when  working  a  heavy  casting,)  because  the  thread  curved  by  its 
own  weight.  No  such  difficulty  is  experienced  in  usin^  the  above, 
as  its  tenacity  is  so  great,  that  it  will  bear  a  strain  sufficient  to  keep 
it  perfectly  straight.  M. 


AMERICAN  PATENTS* 

LIST  OF  AMBHIOAN  PATENTS  WHICH  ISSUED  IN  DEOBMBBR,  1830. 

With  Bemarks  and  ExempHJUationSj  by  the  Editor. 
1.  For  an  improved  Orist  Mill,  called  the  *  Pressure  or 
Weighted  Grist  Mill ;'  John  Ambler,  jr.  and  David  C.  Ambler, 
Berlin,  Chenango  county,  New  York,  December  6. 

This  is  a  Grist  Mill  intended  to  operate  with  small  stones;  in  its 
general  construction  it  resembles  some  of  the  other  portable  grist 
mills,  for  which  patents  hare  been  obtained.     The  particular  differ- 

*  It  IS  not  new,  but  has  been  used  for  testing  the  straightnets  of  gun  banels. 
— Ebitob. 
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lence  between  it  and  othen*  could  not  be  pointed  oat  without  a  mi* 
nute  iDTesti(^tion,  in  which  few  persons  would  feel  interested.  We 
give  the  claim^  which  is  as  follows. 

*<The  parts  to  which  we  lay  claim  as  original,  is  the  weighting  of 
the  upper  stone  with  heavy  articles^  as  iron,  lead,  stone,  &c.  The 
manner  in  which  the  safety  rod^  or  damsel,  is  made,  which  allows  it 
to  be  oiled  at  the  top,  and  its  resting  on  the  balance  rim  in  such  a 
manner  as  not  to  interfere  with  the  balancing  of  the  upper  stooei 
and  the  using  its  damsel  as  a  protecting  rod,  to>  protect  the  upper 
stone  from  raising  farther  than  it  is  raised  by  the  oridge  tree." 

We  have  seen  samples  of  the  flour  manufactured  by  it,  which  ap* 
peared  to  be  equal  to  that  made  in  the  lar^r  mills,  althotich  the 
stones  used  were  not  more  than  24  inches  in  diameter.  Whether 
this  arose  from  the  mill  being  more  skilfully  made  and  managed,  or 
from  any  inherent  superiority  in  its  structure,  we  are  unable  to  say. 

2.  For  a  machine  for  Making  Window  Sdskes;  Ckaries 
Thompson,  Poughkeepsie,  Dutchess  county,  New  York,  Decem- 
ber 6. 

It  is  proposed  to  combine  together  in  one  frame,  1st,  a  machine 
for  sawmg  off  and  slittine  the  boards;  Sod,  a  machine  for  planing, 
striking,  and  rebating;  3a,  a  machine  for  sawing  the  tenons;  4th,  a 
machine  for  mortising;  5th,  a  machine  for  sawins;  munnions  and 
dovetails;  6th,  a  coping  plane;  rth,  a  grooving  machine. 

The  sawing  is  to  be  effected  by  circular  saws.  The  planes  are  to 
be  moved  backward  and  forward  by  a  crant  motion,  and  the  ma- 
chinery generally  is  to  be  driven  by  drums  and  straps,  **  The  im* 
Erovements  claimed,  are  the  before  described  machines,  when  com- 
ined,  for  making  window  sashes.'' 

In  the  separate  machines  there  is  little  or  no  novelty,  and  judg- 
ing by  the  claim,  it  would  appear  that  the  patentee  is  aware  of  this, 
as  he  does  not  claim  an^^  ot  the  particular  parts  of  either  of  them. 
There  are  already  machines  in  successful  operation  for  the  same 

Surpose  with  the  foregoing;  and  although  the  present  patentee. mi|rtit 
efend  the  particular  combination  described,  provided  neither  of  tne 
individual  machines  interfere  with  existing  claims,  a  patent,  based 
upon  the  mere  arrangement  of  parts,  without  a  claim  to  actual  no- 
velty in  any  of  the  individual  parts,  does  not  appear  to  us  to  stand 
very  securely;  as  an  ingenious  workman  can,  in  most  cases,  very 
readily  devise  another  arrangement,  which  shall  be  equally  efficient, 
and  have  an  equal  claim  to  .aovelty. 

3.  For  a  maclune  for  Thraehing  and  Winnowing  IVkeai 
and  other  small  grain ;  Thonoas  Burrall,  Geneva,  Ontario  county. 
New  York,  December  6. 

The  thrashing  is  to  be  effected  in  the  ordinary  way,  by  means  of 
a  cylinder  and  hollow  segment.     There  are  to  be  cast  iron  side 

gates  to  sustain  the  cylinder  and  segment    A  rake,  screeft,  and 
n  wheel,  are  used  in  the  winnowing  or  cleaning. 
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The  most  ConTenieiit  mode  of  driring  this  machinery,  we  are  toldi 
is  bj  horses,  or  oxeo,  upon  an  inclined  wheel.  This  wheel  the  paten- 
tee says  he  has  **  improved  by  a  new  mode  of  gradnating  and  ^- 
▼erning  its  motion."  This  is  effected,  if  we  understand  the  descrip- 
tion, by  altering  the  inclination  of  the  wheel,  or  the  position  of  the 
animals.  But  of  this  part  there  is  no  drawing,  and  the  explanation 
is  not  very  clear.  The  claim  is  to  *^  the  cast  iron  side  piates  for  the 
purpose  above  set  forth.  The  arrangement  and  combination  of  the 
rake,  racks,  and  fan,  for  separating  the  grain  from  the  straw  and 
chaff,  in  the  manner  described,  and  the  swins  bar  for  governing  the 
inclined  wheel  by  which  the  power  is  applied.'' 


4.  For  a  machine  for  Washing  Clothes;  Alvan  Foote,  Gran- 
ville, Licking  county,  Ohio,  December  7. 

The  cloths  are  to  be  put  into  a  revolving  barrel,  closed  by  a  door. 
The  barrel  is  to  be  turned  by  a  crank  in  the  ordinary  way.  The 
gudgeon  upon  which  it  turns  at  the  opposite  end  is  hollow,  for  the 
admission  of  steam.  A  boiler,  furnished  with  a  safety  valve,  is  to 
supply  the  steam  through  a  tube  passing  into  the  hollow  gudgeon. 
We  are  not  told  any  thing  about  a  stuffing  box  at  the  junction  of 
the  two»  to  prevent  the  escape  of  the  steam,  but  this  is  a  thing  of 
cotifsSt 

*^  What  I  claim  as  my  invention,  is  the  mode  of  introducing  the 
steam  into  the  cylinder,  through  the  gudgeon  and  pipe,  as  ^sfore 
described,  when  applied  to  machines  for  washing  clotnes." 

In  addition  to  the  calamitous  explosions  on  board  of  steam  boats, 
we  may  shortly  hear  of  the  blowing  up  of  washing  machines,  and 
tiie  maiming  of  the  poor  old  women  who  are  to  become  engineers. 
The  main  security  in  this  machinery,  will  be  the  difficulty^f  render- 
ing the  junctures  steam  ti^ht$  in  which  case  the  steam  and  the  wash- 
erwoman may  escape,  uninjuring  and  uninjured. 


5.  For  a  Bed  Key;  Judson  Blake,  and  Daniel  Gushing,  Provi- 
dence, Providence  county,  Rhode  Island,  December  14. 

This  bed  key  is  to  be  of  cast  iron  or  other  metal,  and  is  to  have 
two,  three,  four,  or  more,  arms,  each  having  a  socket  in  it  of  different 
sizes,  to  fit  different  screw  heads.  There  are  five  different  forms 
represented,  in  which  the  key  may  be  made,  and  fifty  might  be 
given. 

**  The  superior  utility  of  this  improvement  over  the  common  bed 
kej,  consists'in  its  fitting  screws  of  a  greater  number  of  sizes,  and 
in  its  being  made  of  such  materials,  and  in  such  a  manner,  as  to  cost 
less  than  the  key  now  in  use." 

To  be  able  to  trace  the  successive  steps  by  which  an  inventor  of 
some  complex  machine  arrives  at  the  final  result,  would,  in  many 
cases,  be  highly  interesting,  but  the  task  would  be  one  of  great  diffi 
culty.    Although  the  invention  before  us,  is  not  one  of  a[reat  com- 
plexity^  it  would  still  be  no  easy  thing  to  assign  to  each  of  the  beads 

Vol.  VIL— No.  4 April,  1831.  31 
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which  have  been  engiged  in  mataring  the  plan,  their  respective 
diares  of  the  merit  due  to  them. 

Would  not  a  common  iron  brace,  with  two  or  three  IntB,  having 
sockets  of  different  sizes,  answer  the  purpose  intended  better  than 
the  patented  machine?  We  think  it  would,  and  are  very  sure  that 
it  would  not  interfere  with  this  new  and  original  discovery. 


6.  For  an  improvement  in  the  art  of  heating  or  warming 
rooms,  dwelling  bouses,  offices,  hot  bouses,  churches,  or  any  other 
public  or  private  building  of  any  description,  or  size,  by  means 
of  a  machine,  apparatus,  or  implement,  which  he  denominates  a 
«  Portable  Steam  and  Hot  fVater  Stove;''  Thomas  Green 
Fessenden,  Attorney  at  Law,  Charlestown,  Middlesex  county, 
Massachusetts,  December  14. 

(See  specification.) 


7.  For  an  improvement  in  machinery  for  Sawing  Venters; 
C^deb  B.  Burnap,  city  of  New  York,  December  14. 

This  machinery  is  designed  to  enable  a  circular  saw  of  small  di- 
ameter to  saw  veneers  from  wide  logs.  The  circular  saw  is  to  be 
constructed  like  those  commonly  used  for  sawing  veneers;  that  is, 
it  is  to  have  one  fair  face,  and  is  supported  on  the  opposite  side  by 
a  shaft  running  in  collars,  like  a  collar  and  mandril  lathe.  The 
saw  and  Its  shaft  is  to  be  fixed  in  a  vibrating  frame,  which  will  carry 
the  saw  up  and  down  to  the  distance  required  for  the  width  of  the 
log  to  be  cut.  The  veneer  is  to  be  turned  off,  out  of  the  wa;f  of 
the  saw-shaft,  in  the  usual  manner.  The  claim  is  to  '*  the  applica- 
tion of  the  vibratory  motion  to  one  or  more  circular  saws  for  sawing 
veneers  from  a  plain  surface." 

The  mode  of  giving  the  vibratory  motion  is  by  the  application  of 
a  crank  and  pitman.  This,  however,  we  need  not  describe,  as  the 
particular  manner  of  doing  this,  which  the  patentee  gives,  forms  no 
part  of  his  claim. 


8.  For  a  Machine  for  Planting  of  Cam,  or  corn  and  peas, 
in  the  drill  form ;  Reuben  Coffey,  Burke  county,  North  Caro- 
lina,  December  14. 

This  planting  machine  bears  a  strong  resemblance  to  many  others. 
The  general  form  of  it  is  somewhat  like  that  of  a  plough.  There 
is  a  coulter  in  front  to  open  a  furrow;  behind  this  is  a  wheel,  which 
runs  upon  the  sround,  and  has  projectinff  spikes  to  insure  its  revolv- 
ing. The  seecT  is  put  into  a  hopper,  and  is  caused  to  drop  into  the 
furrow,  in  proper  quantity,  by  the  action  of  the  wheel.  The  earth 
is  closed  upon  the  seed,  by  a  scraper,  or  pins,  t>ehind  the  wheel. 

In  the  principle  of  the  machine  there  is  no  novelty.  There  is  no 
claim  maae,  and  to  the  drawing  there  are  no  written  references. 
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9.  For  a  Portable  Machine  for  conveying  Animal  Power 
of  any  kind  to  Machinery;  Joseph  G  Gentrey,  city  of  Philadel- 
phia, December  14. 

Tbts  may  ^tand  among  the  many  extraordinary  patents  obtained 
for  things,  the  novelty  of  which  neither  the  patentee,  or  any  other 
person,' can  point  oot  A  lever,  or  sweep,  to  which  a  horse  or  other 
animal  is  to  be  attached,  is  to  turn  a  vertical  shaft  Upon  this  shaft 
is  to  be  a  c<^  wheel  like  that  commonly  employed;  the  cog  wheel  is 
to  drive  a  pinion,  which  pinion  turns  a  band  or  strap-wheel,  eight 
feet  in  diameter.  Here  we  are  compelled  to  end  our  description, 
because  we  have  given  the  whole;  and  the  whole  claim  is  to  *'  the 
above  described  machine  for  conveying  power  of  any  kind  to  ma- 
chinery." 

10.  For  an  Improvement  in  Distilling;  Thos.  Gallaher,  Li- 
verpool, Perry  county,  Pennsylvania,  December  14. 

This  is  a  steam  distilling  apparatus,  the  novelty  of  which  most 
be  judged  of  by  those  who  know  what  has  been  already  done  in  this 
way,  after  reading  the  claims  of  the  patentee. 

*'  What  I  claim  as  my  invention,  is  the  method  of  having  an  open- 
ing, or  openings,  passing  through  the  boiler,  for  causing  the  fire  to 
return  through  the  boiler  before  it  passes  oft*  into  the  flue,  when  ap- 
plied to  distilling*  I  also  claim  the  method  before  described  of 
causing  the  steam  to  return  back  from  the  donbler  into  the  heater, 
and  from  tbenee  through  the  mashine  tub;  and  likewise  placing  the 
doubler  apart  from  the  other  parts  of  the  apparatus." 

11.  For  an  improvement  in  the  mode  of  Extracting  (HI  from 
Cotton  Seed;  Gideon  Palmer,  Montville,  New  London  county, 
Connecticut,  December  14. 

^*  The  seed  being  hulled  in  the  usual  way,  is  ground  in  an  oil 
mill  like  flax  seed.  About  three  quarts  of  water  are  mixed  with  about 
75  pounds  of  seed.  The  flour  is  then  put  into  an  iron  cylinder  and 
heated  over  a  fire  until  steam  is  produced.  It  is  then  put  into  my 
patented  oil  press,  and  the  oil  extracted. 

<<  The  effect  of  this  process  is  to  extract  much  more  oil  than  in 
the  common  mode  of  pressing  the  seed  with  the  hull  en.  The  oil 
cakes  are  also  made  much  more  valuable* 

^  What  I  claim  as  my  own  invention  is  the  before  described  mode 
of  extracting  oil  from  cotton  seed  with  the  hull  off,  and  not  in  the 
usual  way  with  the  hull  on."  **  Gideon  Palmer." 

By  turning  to  Vol.  3,  No.  5,  p.  260,  it  will  be  seen  that  on  the 
SI  St  of  January,  18£9,  Francis  Follet,  of  Petersburg,  Yir^nia,  ob- 
tained a  patent  for  hulling  cotton  seed,  in  order  to  prepare  it  for  the 
oil  press;  and  atp.  141  of  our  last  volume,  a  letter  addressed  to  the 
patentee,  from  Gen.  lYilliams,  of  South  Carolina,  furnishes  much 
infomation  on  the  application  and  uttlitT  of  this  invention.  The 
^  mode  of  extracting  oil  from  cotton  seed  with  the  hull  off,  and  sot 
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in  the  asaal  waj  with  the  hull  on/'  is  not  now,  therefore,  a  l^ti* 
mate  subject  ot  claim. 

We  do  not  suppose  that  Mr.  Palmer  means  to  limit  his  claim  to 
the  iNressingr  of  cotton  seed  in  his  patented  oil  press,  but  that  he 
would  consider  the  Dutch  pestle  and  wedge,  as  an  interference  with 
his  right.    Neither  the  moistening  or  the  heating  of  seeds  for  the 

Crpose  of  extracting  their  oil,  are  new.    The  keeping  to  the  particn- 
r  proportions  named,  may  be  so. 


12.  For  an  improvement  in  the  Press  for  pressing  oii^  cotton^ 
tobacco,  and  other  substances  requiring  great  pressure;  Gideon 
Palmer,  Montville,  New  London  county,  G)nnecticut,  December 
14- 

This  press  is  to  be  operated  upon  bj  the  gravity  of  water.  At  the 
lower  part  of  the  press,  a  vat,  or  cistern,  is  constructed,  which  is  capa- 
ble of  being  filled  with  water.  Within  this  is  placed  a  second  cistern 
filled  with  water,  and  of  about  one-half  of  the  depth  of  the  former. 
When  the  outer  vessel  is  filled,  the  inner  one  will  float  within  it, 
and  when  the  water  is  drawn  off  from  the  outer  vessel,  the  inner  will 
tend  to  descend  with  its  load  of  water,  which  in  the  press  described, 
would  amount  to  nine  tons.  Anupri|rht  shaft  ascends  from  the  inner 
cistern,  to  which  it  is  firmly  attached  and  secured  by  braces.  This 
shaft  operates  upon  the  arms  by  which  the  pressure  is  to  be  made. 
The  prmciple  oi  the  action  of  these  arms  is  that  of  the  togsle  joint; 
each  arm  presses  outwards  against  the  sides,  or  cheeks  of  uie  press. 

The  seed,  or  other  article  to  be  pressed,  is  placed  between  boxes, 
or  gripes,  at  each  side,  A^inst  these  boxes,  or  gripes,  followers  are 
forcea  by  means  of  the  jointed  arms,  which  when  the  shaft  is  up, 
and  the  press  out  of  action,  rise,  so  as  to  form  an  angle  with  each 
other,  and  when  in  full  action  stand  in  the  same  horizontal  line. 
The  upper  end  of  the  shaft  is  in  the  form  of  a  wedge,  with  its  nar- 
rowest end  downwards.  This  wedge  stands  between  the  inner  ends 
of  the  arms,  and  operates,  with  their  own  descent,  to  force  their  op- 
site  ends  out  upon  the  article  to  be  pressed. 

The  press  boxes,  or  gripes,  between  which  the  seed  is  to  be  press- 
ed, *^  are  made  of  bars  of  wrought  iron,  lined  with  sheet  iron,  bolted 
and  keyed  together  at  the  corners,  in  such  a  manner,  as  to  open  and 
shut  to  receive  and  discharge  their  contents  with  ease  and  facility.'' 

*^  What  I  particularly  claim  as  a  new  and  useful  improvement  in 
the  oil  press  is,  first  The  application  of  a  weight  of  water  to  press 
any  substancif  requiring  pressure,  in  the  manner  above  described. 
Secondly.  The  formation  of  the  press  boxes,  and  application  of 
these  pr^ss  boxes  afore  described  to  the  ordinary  screw  and  lever 
press.  Thirdly.  The  wedge  as  applied  in  the  press  above  describ- 
ed." 


18.  For  a  mode  of  making  or  manfifacturing  Shoes  and 
Boots,  called  the  Farmer's  double  improved  boot  and  shoe  sole ; 
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Moses  Pennock,  Marlborough,  Oiester  county,  Peimsylvaiiia,  De- 
cember 14. 

(See  specification.)  / 


14.  For  an  improvement  in  making  Wrought  Iran  Nails;  G. 
B.  Manley,  Canton,  Norfolk  county,  Massachusetts,  Dec.  14. 

**  Take  good  fibrous  iron,  and  roll  it  the  thickness  of  the  nail  re- 
quired; the  bar  and  the  slab  shoald  pass  through  the  rolls  in  the  same 
manner  as  it  is  drawn,  that  the  grain  or  fibre  oip  the  iron  maj  be  laid 
one  way:  then  the  sheets,  or  plates,  are  slit  into  strips,  across  the 
grain,  of  sufficient  width  for  the  leneth  of  the  nail  required;  making 
proper  allowance  for  drawing  the  edges.'' 

The  strips  are  then  to  be  arawn  by  hand  or  strip  hammers;  and 
the  heading  is  to  be  performed  with  dies,  giving  to  them  that  shape 
which  wrought  nails  require. 

The  claim  is  to  the  *«  drawing  the  edges  of  strips,  either  by  hand 
hammers,  or  by  tilt  or  trip  hammers,  or  by  rolling,  which  gives  the 
nail  the  form  and  properties  of  the  best  wrought  nails." 

To  us,  who  have  frequently  witnessed  the  rapidity  with  which  the 
nailers  form  wrought  nails  from  rods,  it  appears  improbable  that 
much  advantage  in  point  of  eipedition  can  be  gained  by  the  plan  of 
the  present  patentee,  as  after  the  rolling,  each  nail  must  be  handled 
three  times»  whilst  by  the  ordinary  mode  once  is  sufficient. 


15.  For  an  improvement  in  the  mode  of  making  Spoons; 
Archibald  Little,  Bridgetown,  Cumberland  county,  New  Jersey, 
December  14. 

The  mode  here  patented  is  the  employment  of  the  common  drop 
press,  and  steel  dies.  The  lever  or  screw'press,  we  are  informed, 
will  answer  the  purpose. 

The  claim  ia  to  <<  the  mode  of  making  spoons  in  dies,  with  the  ap- 
paratus before  described  for  that  purpose,  mstead  of  the  usual  mode 
of  hammering,  or  casting." 

A  patent  for  a  similar  purpose  was  sranted  on  the  27th  of  December, 
to  Robert  Butcher  of  Philadelphia;  but  we  believe  this  latter  eentle- 
man  intends,  principally,  to  raise  spoons  out  of  sheet  tin.  The  spe- 
cification of  his  patent  will  be  found  in  the  present  number. 

16,  For  a  Thrashing' Machine;  George  Jessup,  Troy,  Rensel- 
laer  county,  New  York,  December  14. 

The  claims  are 

<<  The  having  the  thrashing  wheel  or  cylinder,  revolve  upon  points 
or  centres,  as  contra-distineuished  from  gudgeons." 

<*  The  manner  in  which  the  upper  fluted  roller  is  made  moveable 
up  and  down,  and  in  which  the  necessary  degree  of  pressure  of  the 
roller  upon  the  straw  is  effected.'^ 

^  And  in  the  horse  machine. 
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**  The  manner  in  which  the  power  and  motion  are  commanicated 
from  the  lever  to  the  thrashing  or  other  machine,  to  which  the  same 
are  to  be  applied." 

<<  The  manner  in  which  the  motion  may  be  accelerated." 

^<  The  manner  in  which  the  tension  of  the  rope  or  band  may  be 
increased  or  lessened." 

As  these  modes  and  manners  do  not  brinr  to  light  anj  new  princi- 
ple, or  combination,  we  need  not  describe  them. 


17.  For  a  Water  Wheel  for  propelling  Machinery;  James  John- 
son, Fairbanks,  Sullivan  county,  Indiana,  December  14. 

\Ve  cannot  take  the  trouble  to  revert  to  any  of  the  patents  which 
are  identical  in  principle  with  the  present,  nor  will  tne  readers  of 
this  journal  require  it.  Leaves,  or  buckets,  are  hinged  to  arms  pro- 
jecting from  the  solid  hub  on  the  end  of  a  shaft.  The  buckets  are  to 
open  and  close,  like  shutters,  by  the  action  of  the  current. 

**  Your  petitioner  claims  the  whole  wheel  above  described  to  be  his 
invention,  the  shaft  excepted." 

The  shaft,  and  even  thew  ater  itself,  might  be  as  fairly  claimed,  as 
is  this  whole  wheel. 


la  For  a  Machine  for  Propelling  Machinery;  Thomas  D. 
Newson,  and  James  C.  Shule,  Nashville,  Davison  county,  Ten- 
nessee, December  14. 

The  utter  worthlessness  of  this  machine  will  be  at  once  perceived 
by  every  machinist,  when  we  say  that  power  is  to  be  gained  by  means 
of  a  pendulum,  which  pendulum  is  to  be  kept  in  motion  by  a  double 
rimmed  cog  wheel,  each  rim  having  cogs  and  intervals  alternately; 
the  alternate  cogs  are  to  take  into  a  pinion,  to  keep  the  pendu- 
lum swinging.  Those  who  believe  in  the  possibility  of  perpetual 
motion  have  gone  beyond  us,  and  are  above  our  instruction;  those 
who  do  not,  have  no  need  for  it  on  an  occasion  like  the  present 


19.  For  a  Circular  Slide  Rest^  to  be  used  in  the  turnii^  lathe, 
by  which  round  balls,  elliptical  balls  of  any  proportionate  diame- 
ter, convex  or  concave  surfaces,  bowls,  or  segments  of  a  circle 
may  be  turned;  M.  J-  Gardner,  York,  York  county,  Pennsylvania, 
December  14. 

The  parts  of  this  slide  rest,  are  perfectlv  well  delineated  and  de- 
scribed. The  rest  revolves  upon  a  circular  groove  on  a  firm  bed, 
and  chisels  of  different  kinds  may  be  fixed  in  the  upper  part  of  it. 
The  whole  is  considered  as  new,  no  part  being  claimed.  Its  appli- 
cation to  circles  and  to  segments  of  circles  is  apparent,  but  we  do  not 
perceive  how  it  is  to  be  advantageously  appliea  to  <<  elliptical  balls." 

20.  For  an  improvement  in  the  *Srt  of  Sawing  Timber;  Da- 
vid Stern,  Venderburgh  county,  Indiana,  December  14. 


Digitized  by 


Google 


American  Patents /or  December ^  trith  JRemarks.    247 

This  saw  mill  is  to  be  worked  by  horse,  or  other  power.  The 
carriage  descends  upon  an  inclined  plane,  and  has  to  mount  up  hill 
by  means  of  a  tread  wheel.  The  saw  runs  between  fender  posts  in 
the  usual  way.  The  gearing  consists  of  several  wheels  and  pinions. 
The  description  and  drawing  are  extremely  imperfect;  there  is  no 
claim,  and  nothing  worth  claiming,  as  neither  in  its  principle  or  ar- 
rangement, does  this  machine  offer  anything  that  is  new  or  valuable. 


21.  For  a  Machine /or  Cutting  Paper;  John  Shugert  Quin- 
cey,  Franklin  county,  Pennsylvania,  December  14. 

A  cutting  knife,  very  similar  to  that  used  for  cutting  dye  woods, 
is  fixed  upon  a  bench.  To  insure  its  correct  movements  it  works  up 
and  down  between  guides.  To  increase  the  [rawer,  the  lever  is  made 
compound;  that  by  which  the  handle  of  the  knife  is  worked  is  attached 
to  the  bench  by  a  joint;  this  lever  is  connected  with  the  handle  of 
the  knife,  by  a  jointed  connecting  rod.  The  paper  to  be  cut  is  held 
upon  the  bench  by  a  screw,  and  the  sides  of  the  ream  are  successively 
subjected  to  the  action  of  the  knife.  The  claim  is  to  <Uhe  construc- 
tion and  arrangement  of  the  above  described  machine  for  cutting 
paper,  but  particularly  the  compound  lever  and  guides." 

32.  For  an  improvement  in  the  Art  of  Making  and  Curing 
Salted  Be^9  and  particularly  of  the  description  called  jerked 
beef;  William  A.  Tomlinson,  city  of  New  York,  December  14. 

(Seie  specification.) 

23.  For  an  Economical  Oven;  Abel  StoweU,  Medford^  Mid- 
dlesex county,  Massachusetts,  December  14. 

This  is  intended  as  an  improvement  on  the  common  bake  pan.  A 
square  box  of  iron  is  made,  resembling  the  oven  in  a  common  cooking 
stove,  and  having  a  door  on  one  side  in  the  same  manner.  This  box 
has  a  bail  to  it,  by  which  it  may  be  suspended,  and  has  legs  that  it 
may  stand  on  the  hearth,  with  fire  beneath  it.  Within  the  oven 
there  is  a  moveable  shelf  dividing  it  into  two  parts.  On  its  top  there 
is  a  ledge,  like  that  on  the  lid  of  a  bake  oven,  to  retain  the  fuel 
placed  on  it. 

*<  What  I  claim  as  my  invention,  is  an  improvement  on  the  common 
bakine  pan,  by  making  the  opening  througn  which  the  articles  to  be 
bakecior  cooked  may  be  placed  within,  or  withdrawn  from  the  said 
oven  in  a  lateral  situation,  and  which  opening  may  be  closed  by  a 
door  connected  to  the  oven,  instead  of  the  moveable  cover  as  is  usual; 
by  which  means  baking  or  cooking  may  be  effected  in  a  more  econo- 
mical, cleanly,  and  expeditious  manner,  without  subjecting  the  ope- 
rator to  the  inconveniencies  attending  the  employment  of  the  baking 
pan  in  common  use." 


24.  For  a  Churns  called  a  rocking  chum ;  Nathaniel  Tiffiiny, 
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and  Ebenezer  Robinson,  Carolina,  Tompkins  county,  New  York, 
December  14. 

A  box  is  placed  upon  rockers,  within  this  box  slats  are  fixed,  which 
serve  as  dashers,  the  cream  passing  between  them  as  the  cham  is 
rocked.    There. is  no  claim. 


25.  For  an  improvement  in  Trusses  for  Hernia  or  Rupture^ 
James  Knight,  Baltimore,  Maryland,  December  14. 

^  We  shall  merely  give  the  claim  of  the  patentee  to  what  he  deems 
his  improvement  upon  Hull's  truss. 

'<  What  I  claim  as  my  invention  and  improvement,  is  a  truss 
which  is  made  to  press  equally  around  the  booy,  by  means  of  an  ad- 
ditional spring  and  fixed  concave  pad,  the  pressure  being  graduated 
by  means  of  a  strap  and  buckle,  by  which  the  truss  is  permanently 
sustained  around  the  body,  making  it  different  in  principle  from  all 
other  trusses.  My  truss  can  be  worn  sitting,  lying,  or  standing, 
with  so  little  inconvenience  as  to  be  worn  by  the  youngest  infant.'' 

The  additional  spring  is  a  short  elastic  strip  of  metal,  by  which  the 
pad  is  attached  to  the  principal  spring. 


26.  For  a  Compound  Lever  and  Self-JVeighing  Soak;  Ro- 
sea H.  Groover,  Springwater,  Livingston  county.  New  York,  De^ 
cember  17. 

The  specification  of  this  patent  describes  seven  different  means  of 
weighing  by  different  apparatus,  or  by  modifications  of  the  same  ap- 
paratus. The  methods  first  described  are  on  the  principle  of  the 
steelyard,  but  are  more  complex,  and  we  think  less  convenient  than 
Dearborn's  patent  balance,  an  instrument  which  leaves  but  little  to 
be  desired  in  that  way.  The  other  means  ^ven  are  mere  modifica- 
tions of  the  bent  lever,  with  an  index  to  point  out  the  weight 

The  two  kinds  of  apparatus,  described  and  represented,  appear  to 
us  to  be  so  essentially  different  in  their  mode  of  action,  as  to  require 
two  separate  patents.  They  are  really  different  machines,  ahhoufi;h 
intended  to  attain  the  same  end.  The  claim  is  to  **the  self  weigh- 
ing scale,  and  it  compounded  or  blended  with  the  steelyard  or  lever 
beam:  and  also  the  compounding  the  lever  beam  with  the  steelyard. 
The  decimal  graduations  for  weighing,  and  the  appending  cast  iron 
notches  and  graduations  to  the  wrought  bar." 


27.  For  a  Machine  for  Shelling  Com;  William  Hoyt,  Ver- 
non,  Jennings  county,  Ipdiana,  December  17. 

This  machine  bears  a  strong  resemblance  to  the  first  machine  for 
sheliins  com,  which  was  patented  some  five  and  twenty  years  ago. 
A  wooden  cylinder  has  iron  spikes  driven  into  it,  and  between  mis 
and  an  elastic  casing  the  corn  is  operated  upon.  The  legs  are 
framed  together  in  the  form  of  an  X,  and  this  appears  to  be  one  of 
the  improvements  claimed. 
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*'  The  tmproYement  which  I  claim  is  the  particular  construction 
or  application  of  the  frame  to  the  machine.— Its  simplicity.— The 
manner  in  which  the  machine  is  thrown  in  and  out  of  gear  by  the 
moveable  bridge  trees.  And  the  manner  in  which  it  discharges  the 
cob,  while  the  shelled  corn  passes  through  the  machine. 


28.  For  an  improvement  in  Making  Suspenders;  Allyn  Ba- 
ron, city  of  Philadelphia,  December  17. 

<<  The  first  improvement  consists  in  substituting  for  brass  or  plated 
wire,  which  has  neen  heretofore  used  for  covering  or  wrapping  the 
roller,  pulley,  or  slide,  spring,  or  cord,  a  substance  commonly  called 
sea  grass." 

**  Second  improvement  consists  in  making  use  of  a  metallic  ring, 
ferule,  tube,  plate,  or  piece;  with  holes  to  sew  the  same,  and  without 
holes,  soldered  and  not  soldered,  to  attach  the  said  ring,  ferule, 
tube,  plate  or  piece,  to  the  ends  of  roller,  pulleys  or  slide,  strings 
or  cords  for  suspenders,  whereby  the  said  ends  which  have  hereto- 
fore been  knotted,  burned,  doubled,  or  whipped,  are  enlarged  for  the 
purpose  of  securing  them  to  the  loops,  or  button-hole  pieces. '^ 

These  may  be  ^eat  improvements,  but  the  fraternity  of  suspen- 
der makers  must  judge  or  this.  The  law  requires  that  there  shall 
be  <*  drawings,  with  written  references,  whenever  the  nature  of  the 
case  admits  of  drawings. '^  We  are  not  aided  by  any  thing  of  this 
kind,  yet  we  think  that  a  **  metallic  ferule,  tube,  plate  or  piece,  with 
holes  to  sew  the  same,"  admits  of  drawings. 

29.  For  making  and  constructing  Steam  Engine  Boilers; 
John  C.  Douelass,  city  of  New  York,  December  17. 

(See  specification.) 

30.  For  a  Truss  for  the  Cure  qf  Reducible  Ifiguinal  Her- 
nia; Amos  G.  Hull,  city  of  New  York,  December  20. 

This  is  the  fourth  time  a  patent  has  been  re-issued  for  this  inven- 
tion.. It  was  first  patented  in  July,  181 7,  surrendered  and  re-issu^d 
in  February,  18dd:  again  in  August,  1824;  again  in  October,  1829; 
and  agun  as  above. 

These  new  patents  all  bear  date  with  the  first,  and  will  expire  on 
the  17th  of  July  next.  The  object  of  surrendering  and  obtaining 
a  new  patent  in  the  present  instance  is  to  use  the  amended  specifi- 
cation in  a  litigated  case.  The  lawyers  certainly  ou^ht  to  know 
best,  but  we  should  be  ver^  apprehensive  that  a  defective  specifica- 
tion, which  failed  to  explain  clearly  what  was  patented,  would  be 
likely  to  fail  in  sustaining  what  was  intended,  but  omitted,  to  be 
described  or  claimed. 

This  truss  is  too  well  known  to  require  description. 


31.  For  an  improvement  in  tbe  TrusSf  which  the  patentee 
Vol.  VIL— No.  4.— April,  1831.  32 
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denominates  the  << Elastic  Truss;"    Gershom  Twitchell,  Leo- 
minster, Worcester  county,  Massachusetts,  December  20. 

The  bow,  or  belt,  or  retractor,  which  surrounds  the  bodj,  is  to  be 
made  of  Caoutchouc,  (India  rubber.)  If  pieces  of  sufficient  length 
cannot  be  obtained,  they  are  to  be  joined  together  by  a  cement  rn^o 
by  dissolving  the  India  rubber  in  about  five  times  its  own  quantity 
ot  spirits  of  turpentine.  This  cement  is  to  have  the  consistence  of 
candied  honey;  the  ends  of  the  pieces  to  be  joined  are  to  be  made 
perfectly  clean,  then  thinly  covered  with  the  cement,  and  put  for 
some  hours  under  a  press.  The  straps  are  at  first  cut  of  double  their 
intended  width,  as  tneyare  to  be  folded  over  and  their  edges  joined 
by  the  cement  used  for  joining  the  ends.  The  caoutchouc  strap  is  to 
be  covered  with  soft  leather;  metallic  clasps  are  to  be  attached  to  it, 
and  metallic  plates,  with  a  cushion  of  caoutchouc;  a  covering  of  lea- 
ther, hinges,  and  suitable  springs,  complete  the  truss.  There  is  no 
claim  made. 


32.  For  a  Washing  Machine;  Ebenezer  Lester,  Killingworth, 
Middlesex  county,  Connecticut,  December  20. 

This  washing  machine  differs  in  its  structure  and  mode  of  opera- 
tion from  all  those  which  we  have  hitherto  described.  It  consists  of 
a  cylindrical  vessel,  the  bottom  of  which  is  to  be  fluted  on  the  in- 
side, the  flutes  proceeding  in  radii  from  the  centre;  the  sides  are 
also  to  be  fluted  a  few  inches  up.  There  is  to  be  a  dasher,  consist- 
ins;  of  a  block  of  wood,  with  a  shaft  attached  to  it  like  that  of  a  churn. 
The  lower  side  of  the  dasher  is  to  be  fluted  like  the  bottom  of  the 
▼essel.  The  clothes  are  to  be  put  into  the  vessel,  with  a  sufficient 
quantity  of  water,  and  the  dasner  placed  upon  them;  its  shaft  is  to 
pass  through  a  lid  or  cover.  On  the  top  of  the  dasher  is  a  cross  bar, 
or  handle.  <'  The  machine  roajr  be  operated  by  a  person  turning  the 
dasher,  horizontally,  half,  or  quite,  round  and  back.  By  this  means 
a  great  saving  of  time  and  labour  will  be  effected,  without  injury  to 
the  articles  washed,  as  experiment  has  amply  demonstrated.'' 

<*  The  inventor  does  not  hereby  claim  as  his  invention,  vessels, 
fluted  work,  or  rollers,  but  merely  the  manner  of  improving  them 
by  uniting  their  operations  in  the  mode  above  mentioned." 


33.  For  a  Washing  Machine;  Samuel  Bushnell,  Sen.  Say- 
brook,  Middlesex  count;^,  Connecticut,  December  20. 

We  may  transcribe  without  any  variation,  what  was  said  in  our 
last  number,  p.  167,  respecting  a  similar  machine.  <<A  swing  frame 
with  a  roller  at  the  bottom  of  it,  is  made  to  vibrate  by  hand.  The 
clothes  are  placed  in  a  trough,  with  bed  pieces  of  suitable  curva- 
ture." 

There  is  no  claim,  and  as  similar  machines  have  been  long  since 
patented,  tried,  and  condemned,  we  apprehend  that  the  want  of  a 
claim  will  not  be  a  source  of  loss. 
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To  this  we  may  add,  that  the  drawttig  is  without  written  refer- 
ences. 


34.  For  a  Chum;  Samuel  Bushnell,  Sen.  Saybrook,  Middle* 
sex  coanty,  G>nnecticut,  December  20. 

The  shaft,  or  handle,  of  a  common  dasher  churn  is  formed  into  a 
double  rack,  between  the  teeth  of  which  a  pinion  is  made  to  revolve 
by  turning  a  crank.  The  teeth  of  the  pinion  are  to  take  alternately 
into  those  of  the  racks,  and  the  dasher  is  consequently  to  be  made 
to  rise  and  fall.  A  worse  mode  of  accomplishing  this  purpose  could 
not  easily  be  devised. 

There  is  no  claim;  no  letters  of  reference  to  the  drawing,  and  we 
may  again  add,  but  little  likelihood  of  loss  from  these  omissions. 


35.  For  a  Bevolving  Orate  for  Grating  Apples,  and  other 
vegetable  substances;  David  Flagg,  Jr.,  city  of  New  York,  De- 
cember 20. 

The  grating  is  to  be  effected  in  a  well  known  mode,  that  is,  by  a 
cylinder  furnished  with  teeth.  The  improvement  made  consists  in 
the  vertical  end  of  the  hopper,  just  above  the  cylinder,  being  formed 
of  slabs,  or  bars  of  wood,  retained  in  their  places  by  spiral  springs, 
which  will  allow  them  to  give  way,  when  stones,  or  other  hard  sub- 
stances, are  encountered  by  the  cylinder.  To  these  the  claim  is 
confined. 


36.  For  an  improvement  in  the  art  of  Boring  Timber;  Fre- 
derick Beckwitb,  Saratoga,  Saratoga  county,  New  York,  De- 
cember 21. 

A  frame  is  made,  having  two  uprights,  or  cheeks,  like  those  of  a 
standing  press.  Within  this  there  is  a  sliding  frame,  passing  freely 
up  and  down.  A  cylindrical  vertical  shaft  fits  and  turns  freeljr  in 
holes  at  the  top  and  bottom  of  the  sliding  frame;  the  augers,  or  bits, 
with  which  the  boring  is  to  be  performed,  are  adapted  to  the  lower 
end  of  the  shaft.  By  means  ot  a  crank,  or  handle,  motion  is  given 
to  a  vertical  wheel,  the  cogs  of  which  take  into  those  of  a  horisontal 
wheel  upon  the  shaft 

The  machine  is  intended  to  be  used  in  shi|),  bridge,  and  dock 
building,  and  for  other  purposes.  We  are  not  informed  whi^t  part 
is  claimed,  and  it  resembles  other  machines  for  the  same  purpose  so 
closely,  that  we  should  be  at  a  loss  in  designating  what  is  new  in  it. 


37.  For  an  improvement  in  the  mode  of  Propelling  Spindles^ 
or  machines  for  spionii^  wool ;  Russel  Phelps,  Andover,  Essex 
county,  Massachusetts,  December  21. 

(See  specification.) 

38.  For  a  Machine  for  Jointing  and  Gumming  Old  Saws; 
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Henry  Johnaon  Sidney,  Delaware  county,  New  York,  Decem- 
ber 23. 

This  is  called  an  improvement  on  Newton's  machine,  for  the  same 
purpose.  A  lever,  the  fulcrum  of  which  is  near  to  one  end,  is  used 
to  force  up  a  cutter  with  a  triangular  face,  against  a  steel  plate  or 
bed.  There  is  no  difference  in  principle,  but  merely  in  arrangement, 
between  this  and  the  machine  upon  which  it  is  called  an  improve- 
ment. The  patentee,  however,  enumerates  its  good  properties  much 
at  large.  He  tells  us,  for  example,  that  ^'it  need  not  be  half  the 
weijght  of  Newton's."  That  «Uhe  principal  plate  need  not  exceed 
IS  inches  in  length,"  &c.  The  claims  are  to  the  particular  manner 
in  which  this  instrument  is  made.  Amon^  them  is  the  **  making  the 
base,  perpendicular,  side  guides  to  the  driver,  and  supports  to  the 
fulcrum,  all  of  one  solid  piece  of  iron,"  &c.  &c« 

In  what  the  present  patentee  calls  the  original  machine,  we  thought 
that  there  was  but  little  originality,  as  may  be  seen  by  referring  to 
our  last  volume,  page  228.  It  must  also  be  recollected  that  as  this 
is  confessedly  an  improvement  upon  Newton's  machine,  the  consent 
of  the  original  patentee  is  requisite  to  give  a  right  to  use  the  im- 
provement. 


39.  For  an  improvement  in  Making  Wheels  for  Carriages^ 
Joel  Eastman,  and  Guy  C.  Rlx,  Bath,  Grafton  county,  New 
Hampshire,  December  23. 

The  spokes  of  the  wheel  are  not  to  be  driven  into*  mortises,  but 
are  of  such  a  size  at  their  inner  ends,  that  when  laid  together  in  their 
proper  positions,  thev  come  in  contact  with  each  other  to  a  distance 
of  several  inches,  and  sustain  each  other;  an  axle  passes  through  the 
centre  of  the  wheel,  and  is  secured  there  by  an  iron  plate  on  the  out- 
side, and  another  on  the  inside,  which  cover  the  joinings  of  the 
spokes,  and  are  firmly  pressed  against  them  by  screws,  or  other- 
wise. 

The  axle,  which  is  to  be  of  iron,  is  to  be  *Maid  into  a  wooden  axle 
tree,  and  secured  in  such  a  way  as  to  turn  freely,  and  yet  be  per- 
fectly secure  against  coming  off." 

*^The  invention  here  claimed,  is  the  mode  of  making  carriage 
wheels  as  before  described." 


40.  For  a  machine  for  Cutting  ScrewSy  and  Turning  Iron 
and  Steel;  Joel  Eastman,  and  Charles  Abbot,  Bath,  Grafton 
county,  New  Hampshire,  December  23. 

In  this  machine  the  cutting  property  of  a  disk  of  soft  iron,  or  steel, 
when  in  rapid  motion,  is  applied  to  the  forming  of  tbreads  upon 
screws  6f  iron.  The  cutters  are  circular  disks  of  from  a  foot  to  4  or 
5  feet  in  diameter,  and  of  the  thickness  required.  Their  edges  re- 
ceive the  form  intended  to  be  given  to  the  thread  of  the  screw, 
whether  square,  or  angular.  These  wheels  are  fixed  upon  arbors, 
which  are  placed  at  such  an  angle  with  the  piece  to  be  cut,  as  the 
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iotentled  thread  may  require.  A  Bliding  frame  of  iron,  with  the 
necessary  slides,  guide  screws,  and  other  adjustments,  receives  the 
piece  upon  which  the  screw  is  to  be  cut,  and  causes  it  to  advance  as 
the  operation  is  performed.  The  claim  **  is  the  application  of  the 
iron  or  steel  wheel  in  cutting  screws,  screw  bolts,  and  taps,  and 
turning  iron,  steel,"  &c. 

This,  we  believe,  is  the  first  machine  to  which  the  remarkable 
property  possessed  by  soft  iron  in  rapid  motion,  has  been  applied; 
excepting  the  occasional  use  of  it  as  a  cutter  in  the  lathe.  The 
machine  is  in  actual  operation,  and  we  are  assured,  upon  good  au- 
thoritj,  that  it  not  only  acts  perfectly  well,  but  performs  the  labour 
of  cutting  screws  with  a  degree  of  rapidity,  which  leaves  at  a  great 
distance,  every  other  known  mode  of  effecting  this  object 


41.  For  an  improvement  in  Percussion  Oun  Locks;  Michael 
Carleton,  Haverhill,  Grafton  county,  New  Hampshire,  E^em- 
ber23. 

A  stnught  bar  of  steel  is  contained  within  the  stock,  behind  the 
breech  pin.  This,  by  slidine  forward,  is  to  operate  as  a  hammer,  to 
fire  the  powder.  The  guard  operates  as  a  spring  to  force  this  bar 
forward,  the  fore  end  of  it  passing  throush  a  small  mortise,  and  en- 
tering a  notch  in  the  box,  or  hammer.  When  the  hammer  is  drawn 
back,  it  is  caught  and  held  by  the  trieger.  There  is  a  very  minute 
description  of  ail  the  parts  of  the  lock,  but  no  claim  made;  we  are 
not  aware,  therefore,  of  what  is  intended  to  be  patented.  Percussion 
guns  have  been  made  to  resemble  walking  sticks,  and  a  hammer  used, 
the  position  of  which  was  like  that  described:  concealed  locks  of  va- 
rious kinds  are  also  known  to  those  conversant  with  this  subject 
We  see  nothing  in  the  present  plan  which  offers  much  either  of  no- 
velty or  utility. 


42.  For  an  improvement  in  Machines  for  Separating  Gold 
from  Sand,  Earth,fycr,  Frederick  D.  Sanno,  Philadelphia  coun- 
ty, Pennsylvania,  December  24. 

This  patent  is  taken  for  two  machines,  to  be  used  either  alone  or 
in  succession*  The  apparatus  the  patentee  calls  the  Jlmerican 
Gold  Finder;  without  the  drawings  the  particular  arrangement  of  the 
parts  cannot  be  explained.  The  first  machine  is  called  a  preparer; 
in  this  the  particles  of  gold  are  to  be  separated  from  the  stones,  and 
the  lighter  portions  of  earth.  The  washing  is  effected  in  a  cylindrical 
vessel  placed  like  a  bolter,  allowing  the  heavier  particles  to  pass 
through  into  a  box  below.  This  portion  is  to  be  further  washed  in 
the  second  machine,  which  is  called  a  cleansing  machine.  In  this 
it  is  subjected  to  the  action  of  sieves,  vibrating  troughs,  and  other 
appurtenances.     The  claim  is  as  follows. 

**  What  I  claim  as  mjr  invention  is  the  construction  and  arrange- 
ment of  the  before  described  machines  for  separating  gold  from  earth, 
stones,"  &c. 
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This  general  kind  of  claim,  when  a  machine  conmste  of  manj 
parts  not  new  in  their  strncture,  does  not  appear  to  us  to  fulfil  the 
requirement  of  the  patent  law,  which  makes  it  necessarjr  that  the 
applicant  for  a  patent  for  any  machine  should  distinguish  the  same 
**  rrom  all  other  things  before  known." 


43.  For  a  method  of  Manufacturing  Spoons  from  Tin  Plate^ 
Tin  or  Pewter  in  sheets,  sheet  Silver,  or  other  metal;  Robert 
Butcher,  city  of  Philadelphia,  December  27. 

(See  specitication.) 

44.  For  an  improvement  in  the  machine  for  Trashing  Wheats 
'  and  other  grain;  Rufus  Humprejs  Victor,  Ontario  county.  New 

York,  December  27. 

This  machine  is  so  precisely  like  a  great  many  other  thrashing  ma- 
chines, that  we  should  not,  unaided,  have  discovered  anypoint  of  dif- 
ference; the  patentee,  however,  informs  us  that  <<  it  differs  from  all 
machinery  of  this  kind  now  in  use,  in  the  simplicity  of  its  machinery, 
and  the  cheapness  of  its  construction,  it  being  designed  to  be  pro- 
pelled by  one  horse."  This  one  horse  is  to  apply  his  power  in  the 
usual  manner.  In  this  thrashing  machine,  *^  the  rows  of  teeth  on  the 
cylinder  play  between  similar  teeth,  fixed  in  the  same  manner  on  a 
bed  piece.  The  cylinder  and  bed  piece  are  both  covered  with  sheet 
iron,  and  the  teeth  are  drove  through  this.  Between  this  bed  piece 
and  the  cylinder  the  straw  to  be  thrashed  passes.  The  machine  is 
fed  by  an  apron  leading  to  the  cylinder,  in  the  common  way."  Thus 
endeth  the  specification;  there  being  nothing  in  the  form  of  a  claim, 
unless  the  iimpHcitt^^  and  cheapness^  are  intended  as  such;  but  to  us 
these  are  not  only  intangible,  but  invisible. 

45.  For  an  improvement  in  the  mode  of  Making  Ivory ^  Bone, 
and  Wood  Combs;  Julius  Pratt,  Minden,  New  Haven  county, 
Gnmecticut,  December  28. 

The  back  of  the  comb  is  to  be  made  in  a  separate  piece,  and  it  is 
recommended  to  form  it  by  turning.  This  piece  is  to  be  drilled  to 
receive  the  teeth,  which  are  also  to  be  in  separate  pieces,  and  are  to 
be  formed  by  turning,  or  otherwise.  Both  the  back  and  the  teeth 
are  to  have  the  grain  of  the  material  running  lengthwise. 

^  This  improvement  in  the  combs  made  in  this  manner,  for  which 
a  patent  is  claimed,  consists  in  having  the  back  and  teeth  of  the  comb 
both  running  with  the  grain  of  the  material  of  which  they  are  made, 
whereby  their  strength  and  durability  are  greatly  increased.  This 
improvement  is  particularly  useful  in  the  making  of  ivory  combs,  as 
it  greatly  increases  their  strength  and  durability,  and  enables  the 
operator  to  construct  the  teeth  of  the  comb  out  of  pieces,  or  chips  of 
ivory,  which  are  nearly  useless  for  other  purposes." 

**  I  claim  as  my  invention  and  improvement  the  comb  of  the  above 
description,  made  of  ivory,  bone,  or  wood,  with  the  grain  running 
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lenethwise  with  the  teeth  and  back.  I  also  claim  as  mj  inYention 
and  improvement,  the  mode  of  forming  the  back  and  teeth  bj  turn- 
ins  them,  as  above  described." 

The  present  patentee,  if  he  is  <<the  true  and  original  inventor,"  has 
been  rather  tardy  in  asserting  his  claims.  On  the  14th  of  April 
1829,Nathaniel'Bricknell  of  Connecticut  obtained[a  patent,  in  which 
it  ia  stated  that  *Hhis  improvement  consists  in  forming  the  back  of 
a  comb  in  a  separate  piece,  or  separate  pieces  of  wood,  so  fastened  to 
the  back  of  the  comb  blade  as  that  the  grain  will  run  at  right  angles 
with  the  grain  of  the  wood  forming  the  comb  blade  and  comb  teeth." 

On  the  11th  of  June  in  the  same  year,  a  patent  issued  to  John 
Brown,  of  Providence,  Rhode  Island,  for  making  small  toothed  combs 
out  of  small  scraps,  b^  connecting  such  pieces  to  pieces  of  hard  wood, 
horn,  or  any  other  suitable  substance. 

The  interference  of  these  claims  is  perfectly  manifest,  and  either 
one  or  the  other  of  these  patents  must  be  untenable. 

46.  For  aH  improvement  in  the  Steam  Engine^  and  feeder  of 
the  boiler ;  Ogden  Mallory,  Oswego,  Oswego  county,  New  York, 
December  28. 

The  object  in  view  will  be  seen  by  the  following  claim. 

^  What  I  claim  as  new,  and  as  my  own  invention,  or  discovery,  is  the 
application  or  power  of  steam  to  a  reciprocating,  or  semi-circular 
cylinder,  or  engine,  or  a  semi-reciprocating  rotary  motion,  or  piston 
head,  or  wing,  &c.  And  obtaining  from  such  reciprocating  or 
semi-rotary  motion,  or  piston  head,  a  full  rotarj  motion;  and  therebv 
obtain  the  power  of  steam  for  propelling  or  driving  machinery  of  all 
kinds,"  &c. 

^  And  for  feeding  the  boiler  by  a  turnins;  or  revolving  cock  or 
cylinder,  and  keeping  the  water  regular  in  the  boiler,  and  at  its  pro- 
per point  at  all  times,"  &c. 

*^  And  for  regulating  the  force  pump,  or  the  supply  of  water  for 
the  boiler,  by  means  of  a  valve  or  stop  cock  attached  to  the  force 
>omp,  and  adjusted  by  means  of  being  connected  to  a  weight  in  the 
toiler,  which  rises,  or  falls,  with  the  water  in  the  boiler." 

Without  possessing  any  of  the  advantages  proposed  by  the  rotary 
engine,  the  one  here  offered  appears  to  us  to  unite  all  the  objections 
to  it;  and  we  apprehend  that  it  will  be  as  difficult  to  obviate  them  as 
to  make  a  **  semicircular  cylinder. " 

A  semi-cylinHer  is  made,  and  closed  at  its  ends,  and  across  its 
diameter.  Within  this  a  wing  is  fitted,  which  is  attached  to  a  shaft, 
working  on  gudgeons  in  the  centre  of  the  circle,  of  which  the  semi- 
cylinder  is  a  section.  This  wing  must  be  packed  so  as  to  fit  at  its 
three  edges,  and  the  shaft  to  which  it  is  attached,  must  also  be 
packed  to  render  it  steam  tieht.  The  steam  is  to  be  admitted  and 
discharged  from  each  side  of  the  wing  alternately;  and  it  is  thus  to 
be  made  to  vibrate.  A  crank,  or  lever,  firmly  attached  to  one  end  of 
the  shaft,  gives  motion  to  a  fly  wheel,  by  means  of  a  shackle  bari  or 
pitman.     So  much  for  this  part  of  the  invention. 
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The  feeding  is  to  be  effected  bj  meaoft  of  a  revolving,  or  vibrating 
cock  or  cylinder,  which  having  cavities  in  it  receives  water  from  a 
supply  vessel  above,  and  carries  it  down,  so  as  to  deliver  it  within 
the  boiler.  This  is  one  of  the  Modem  antiques^  which  has  been  used 
both  with,  and  without  the  sanction  of  a  patent. 

The  third  improvement  is  to  be  carried  into  effect  bj  means  of  a 
float  in  the  boiler,  having  a  rod  attached  to  it,  which  passes  through 
a  stuffing  box.  The  upper  end  of  this  rod,  is  to  be  made  to  operate 
upon  a  cock,  or  valve,  connected  witK  the  force  pump,  so  as  to  re- 
gulate the  quantity  of  water  it  shall  supplj.  If  floats,  cocks,  and 
force,  pumps,  were  not  liable  to  get  out  of  order,  a  contrivance  of 
this  sort  might  possibly  be  relied  on;  but  as  such  is  not  the  fact,  this 
and  the  analoeous  appendices  which  have  preceded  it,  are  not  likely 
to  afford  the  aesireu  security. 

47.  For  an  iinprovenoent  in  the  mode  of  making  Cotton  Rov- 
ing; Samuel  P.  Mason,  Leesville,  Middlesex  county,  Connecticut 
Patent  first  issued  June  24th,  1830.  Cancelled  and  reissued, 
December  29. 

The  specification  commences  by  saying,  **  the  essential  principle 
which  I  claim  in  the  speeder  for  making  cotton  roving,  and  which 
distinguishes  it  from  all  other  speeders  now  in  use,  consists  in  the 
peculiar  structure  of  the  spindle,  and  the  application  of  the  flyer  to 
that  spindle." 

The  objection  of  a  want  of  claim,  which  we  originally  made,  is 
here  removed;  but  the  remark  respecting  the  impracticability  of  mak- 
ing the  nature  of  this  machinery  known  without  the  drawing,  still 
applies.     We  do  not,  therefore,  attempt  a  description  of  it. 


48.  For  a  Machine  for  Tempering  Clay  and  Moulding 
Bricks;  John  C.  Porter,  Powhatan  county,  Virginia,  December 
29. 

The  clay  is  tempered  by  pairs  of  rollers  running  in  troughs:  there 
may  be  three,  or  more,  such  pairs  placed  below  each  other;  the  clay 
is  placed  above  the  upper  rollers,  and  passes  down  through  those  be- 
low. A  supply  of  water  is  admitted  to  the  upper  trough,  in  quan- 
tities sufficient  for  the  intended  purpose. 

The  mouldine  is  effected  in  a  circular  trough.  This  trough  is  con- 
structed much  nke  those  most  commonly  employed  for  tempering 
clay,  and  it  has  also  a  vertical  shaft,  and  a  roller  running  round  in 
it,  m  a  manner  similar  to  those  used  for  that  purpose;  but  in  the 
present  instance  the  roller  is  employed  to  press  the  tempered  clay 
into  moulds.  Single  or  double  moulds  are  placed  round  in  the 
trough,  there  being  proper  openings  in  the  side  of  it  to  admit  them. 
The  tempered  clay  is  placea  wiUiin  the  trough,  and  the  roller  pass- 
ing over  it,  presses  it  into  the  moulds.  An  iron  scraper  follows  the 
roller,  and  removes  the  superfluous  clay  from  the  moulds.  The 
bricks  are  then  to  l>e  discharged,  and  the  moulds  replaced. 
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The  claim  is  to  ^  the  machine,  before  described,  for  tempering 
claj,  and  moulding  bricks;  particnlarlj  the  circalar  trough,  the  sup- 
ports to  the  moulds,  the  cylindrical  presser,  and  scraper/' 

If  the  claim  to  the  .whole  machine  is  good,  those  to  the  particular 
parts  are,  at  least,  superfluous;  if  the  claim  is  not  good,  it  cannot  be 
BQstained  bj  claiming  the  particular  parts. 


49.  For  a  mode  of  Causing  Cloth  to  pass^  and  be  stretched 
while  passing,  over  a  Revolving  Cylinder  prepared  with  points, 
or  teazles,  for  teazing,  or  raising,  the  pile  or  nap  upon  cloth ;  John 
JeweU,  Dudley,  Worcester  county,  Massachusetts,  December  30. 

The  specification  of  this  patent  is  written  with  unusual  precision 
and  clearness,  and  the  machinery  described  is  well  represented. 
All  we  can  give  is  a  general  idea  of  the  plan  pursued,  so  far  as  it 
can  be  understood  by  a  Quotation  from  the  beginning,  and  another 
from  the  end  of  the  specincation.  The  whole  description  would  oc- 
cupy several  pages  ot  the  Journal. 

^^'fhe  cloth  to  be  teazed,  is  to  be  wound  upon  a  revolving  cloth 
beam,  and  from  that  made  to  pass  over  and  under  rollers,  and  over 
the  revolving  cylinder  prepared  for  teazing  it;  and  over  and  under 
rollers  on  another  revolving  cloth  beam,  on  which  it  is  to  be  wound 
up  as  it  comes  from  the  first  beam,  after  having  passed  over  and 
under  the  rollers  and  cylinder  aforesaid;  and  then,  by  a  change  of 
motion,  after  it  has  been  unwound  from  the  first  beam,  it  may  be 
made  to  pass  back  over  and  under  the  rollers  and  cylinder  aforesaid, 
and  be  again  wound  upon  the  first  beam,  as  it  comes  off  from  the 
beam  upon  which  it  was  last  wound  up,  the  motion  of  the  cloth  beam 
and  rollers  beine  given,  regulated,  and  changed,  in  the  manner 
hereinafter  described  and  explained,  which  description  may  be  best 
understood  by  reference  to  the  plan  hereunto  annexed." 

Conclusion. — ^  It  is  to  be  unaerstood  that  although  I  have  in  my 
plans,  and  the  explanation  thereof,  mentioned  a  cylinder  prepared 
with  points  or  teazles,  for  teazing  cloth,  yet,  I  do  not  claim  as  a  part 
of  my  invention,  such  a  cylinder,  either  separately,  or  in  combma- 
tion,  nor  the  raising  of  naps  on  cloth  by  means  thereof;  and  although 
I  have  mentioned  stretching  rollers,  which  oupht  to  be  the  stretch- 
ing^ rollers  now  used  for  stretching  the  cloth  widthwise,  yet  I  do  not 
claim  the  same,  either  separately  or  in  combination,  as  a  part  of  my 
invention,  nor  the  stretching  of  cloth  widthwise«  And,  as  to  the 
rest  of  the  machiniery  described,  none  of  it  is  claimed  separately, 
and  only  so  much  of  it  in  combination  as  is  adapted  to  give  motion 
to,  and  regulate  and  change  the  motion  of,  the  feeding  rollers,  so  as 
to  relate  and  change  alternately  the  motion  of  the  cloth,  and  draw 
it  tight  and  smooth  over  the  cylinder  prepared  for  raising  the  nap 
upon  it.'' 
Vol,  VII — ^No.  4.— April,  18S1.  33 
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Specifications  of  American  Pai^ents. 
Specifieation  of  a  patent  for  an  improvement  in  the  art  of  heating 
or  warming  rooms,  dwelling  houses,  f^ffUes,  hot  houses^  churches,  or 
any  other  public  or  private  huiUing,  of  any  description  or  size,  by 
means  of  a  machine,  apparatus,  or  implement,  which  he  denomi" 
nates  a  ^Portable  Steam  and  Hot  Water  Stove:^  Granted  to  Tho- 
mas Green  Fessendbn,  Attorney  at  Law,  Chartestown,  Middlesex 
county,  Massachusetts,  December  14,  1830. 

Mt  improvement  consists  in  a  portable  steam  and  hot  water  stove, 
which  maj  be  constructed  as  follows,  viz.  the  case,  or  outside,  mav 
be  made  of  cast  iron,  sheet  iron,  wrought  iron,  or  any  materials 
which  will  withstand  fire;  includins;  all  those  which  are  or  may  be 
used  for  fabricating  stoves  or  fire  places.  This  case  may  be  a  hol- 
low cylinder,  or  ofan  elliptical  shape,  a  square,  a  parallelogram,  or 
any  other  shape  which  taste,  convenience,  or  fancy  may  dictate.  Its 
dimensions  should  be  of  a  size  proportioned  to  the  size  of  the  room 
which  it  is  wished  to  warm.  A  cylinder,  £4  inches  in  length  and 
12  inches  in  diameter,  fitted  with  boilers  and  tubes,  as  hereafter 
mentioned,  has  been  found  by  experiment  sufficient  to  heat  about 
SOOO  cubic  feet  of  space  in  a  room  finished  in  the  common 'style,  and 
as  well  adapted  as  usual  for  the  exclusion  of  external  air.  The  case 
of  the  stove  may  be  placed  in  a  perpendicular  position,  elevated  on 
legs  or  otherwise,  so  as  to  stand  about  two  incnes  above  the  hearth 
or  floor  of  the  apartment.  The  lower  end  of  the  cylinder  being 
closed  with  a  plate  of  iron,  or  other  suitable  substance,  servine  for 
the  bottom  of  the  ash  pit,  which  may  occupy  about  6  inches  of  the 
lower  end  of  the  cylinder.  This  plate  may  also  extend  several 
inches  in  front  of  the  stove,  and  its  exterior  extremity  being  properly 
supported  by  legs  or  otherwise,  answer  the  same  purpose  as  a 
hearth  for  a  fire  place,  and  a  footstool,  or  stand,  on  which  the  feet 
may  be  placed  for  warming.  An  aperture  closed  by  a  door  near  the 
bottom  of  the  cylinder  is  used  for  taking  away  the  ashes.  This 
door  may  be  fitted  with  a  register  to  admit  more  or  less  air,  as  in 
common  stoves^ 

Immediately  above  the  ash  pit,  within  the  cj^linder,  is  placed  one 
or  more  boilers.  The  first,  or  lower  boiler,  is  hollow  sided,  and 
consists  of  two  concentric  tubes  of  equal  lengths,  but  of  different  di- 
ameters; the  length  about  five  inches,  and  the  diameter  of  the  out- 
side tube  JQst  equal  to  the  interior  diameter  of  the  case;  so  that  the 
sides  of  the  case  and  the  boiler  may  sit  close,  and  no  air  admitted 
between  them  can  make  its  way  over  the  fire  place  and  carry  off  the 
heat.  The  tube  which  constitutes  the  inner  part  of  the  l>oiler,  is 
about  two  inches  less  in  diameter  than  the  outside  tube,  which  forms 
the  exterior  part  of  the  boiler.  Circular  end  pieces  are  soldered 
between  the  tubes  at  both  ends;  the  upper  end  piece  being  perforat- 
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ed  with  several  holes  to  admit  two,  or  more  tubes,  leading  to  a  se- 
cond boiler^  and,  likewise,  there  is  an  advantage  in  having  two,  or 
more  tubes,  leading  to  the  first  steam  receiver,  as  well  as  two,  or 
more  tubes,  of  about  an  inch  in  diameter,  placed  on  the  same  level, 
and  crossing  the  interior  of  the  boiler,  near  its  bottom. 

Within  the  hollow  sided  boiler,  is  placed  a  grate,  on  which  is  a 
hollow,  cylindrical  vessel  of  cast  iron,  or  other  suitable  metal,  or 
substance,  for  a  fire  pot.  These  should  be  so  shaped  and  placed^  as 
not  to  touch  any  part  of  the  boiler,  or  tubes,  before  mentioned,  lest, 
when  heated  to  a  red  heat,  they  should  burn  out,  or  unsolder  the 
tin  inth  which  they  come  in  contact.  Within  the  cylinder,  or  case, 
and  about  six  inches  above  the  top  of  the  first  boiler,  is  placed  a  se- 
cond boiler,  set  perpendicularly  over  the  fire  bed.  The  second 
boiler  communicates  with  the  first  boiler  by  two,  or  more,  tubes, 
placed  at  opposite  sides,  of  about  an  inch  diameter;  and  if  there  are 
enough  of  them  to  extend  quite  round  the  periphery  of  the  boilers 
when  placed  an  inch  apart,  except  at  the  doorway,  wnere  the  fuel  is 
introduced,  there  will  be  an  advantage  arising  from  their  exposing  a 
lai^  surface  of  metal  and  water  to  the  action  of  the  heat  The  se- 
cond boiler  need  only  be  about  an  inch  think  on  the  inside,  and  its 
circumference,  or  horizontal  diameter,  should  be  such  as  to  leave  a 
space  of  about  an  inch  between  the  s^des  of  the  case  of  the  stove, 
and  the  sides  of  the  boiler.  Between  the  hollow  sided  boiler  and 
the  boiler  last  described,  an  aperture  is  cut  in  the  front  part  of  the 
case,  to  which  a  door  is  adapted  for  introducing  the  fuel.  This 
aperture  may  extend  nearly  half  round  the  stove,  its  bottom  being 
about  on  a  level  with  the  top  of  the  lower  boiler;  and  the  top  of  the 
door  way  should  be  about  two  inches  beneath  the  bottom  of  the  se- 
cond boiler.  When  the  stove  is  in  use,  the  door  may  be  kept  open, 
and  thus  give  at  once  a  sight  of  the  fire  and  the  advantage  of  its  ra- 
dient  heat.  Between  the  second  toiler  and  the  top  of  the  cylinder, 
and  as  near  the  top  as  is  practicable,  the  smoke  is  delivered  by  a 
pipe  leading  into  a  chimnev,  or  other  avenue  for  its  escape,  as  in 
common  stoves.  The  top  of  the  case,  or  cylinder,  may  be  closed  by 
a  lid  of  sheet  iron,  through  which  a  tube,  or  several  tubes,  leading 
from  the  top  of  the  second  boiler,  into  the  first  steam  receiver,  as- 
cend. Or  the  first  steam  receiver  may  rest  upon  and  close  the  top 
of  the  cylinder.  It  will  be  well  to  have  three,  four,  or  more  tubes, 
of  about  an  inch  in  diameter,  leading  from  tiie  top  of  the  second 
boiler  into  the  lower  steam  receiver.  These  tubes  may  be  placed  at 
equal  distances,  near  the  periphery  of  the  second  boiler,  and  lead  in 
a  perpendicular  direction  into  the  first  steam  receiver.  Or  a  single 
tune,  of  from  two  to  four  inches  in  diameter,  may  lead  from  the  cen- 
tre of  the  second  boiler  to  tlie  centre  of  the  first  steam  receiver.  A 
short  tube,  of  about  one  inch  in  diameter,  enters  the  lower  boiler 
about  an  inch  from  the  bottom;  projects,  horizontallv,  through  the 
case  about  three  inches,  and  is  fitted  with  a  cock  for  drawing  off  the 
water  when  it  is  wished  to  empt^  the  boiler.  A  similar,  but  smaller 
tube,  enters  the  steam  receiver  just  above  the  fire  line  of  the  stove. 
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and  near  the  bottom  of  said  receivec,  for  the  purpose  of  ascertaining 
when  there  is  water  in  the  stove  in  suflKcitnt  quantity  for  putting  it 
in  operation,  without  danger  of  unsoldering  the  tin,  and  for  drawing 
off  that  water  which  is  not  necessary  to  prevent  the  tin  work  from 
being  burned  or  unsoldered. 

The  steam  receivers  consist  of  several  vessels  of  tin,  or  other 
suitable  substance,  (not  copper,  for  thef  effluvia  of  that  metal  when 
heated  is  unwholesome,^  placed  perpendicularly  over  the  boilers  be- 
fore described,  with  which,  and  also  with  each  other,  they  commu» 
nicate  by  steam  tubes.  The  number  and  dimensions  of  the  steam 
receivers  should  be  proportioned  to  the  size  of  the  fire  pot,  boilers, 
and  the  cubic  space  which  it  is  intended  to  warm.  From  actual  ex- 
periment, I  am  induced  to  believe,  that  a  cylinder,  fire  pot  and  boil- 
ers, fitted  as  above,  would  require  about  fifteen  superficial  feet  of 
steam  receivers  to  condense  the  steam  generated  in  a  cylinder,  twelve 
inches  in  diameter  and  two  feet  in  length,  fitted  with  boilers  and 
tubes  as  mentioned  above;  and  this  apparatus  will  be  sufficient  to 
warm  about  3000  cubic  feet  of  space,  as  stated  above.  The  steam 
receivers  may  be  of  any  shape  which  convenience,  or  fancy,  may 
dictate,  but  it  will  be  expedient  to  have  them  so  placed  and  shaped 
that  they  may  present  a  targe  surface  in  proportion  to  their  capacity. 
The  form  which  I  have  adopted,  and  which  may  perhaps  be  as  eligi- 
ble as  any,  is  that  of  flat,  circular  vessels,  each  about  i  inch  thick, 
or  perpendicular  deptli,  and  placed  about  three  inches  perpen- 
dicular height,  one  above  the  other,  with  a  gradual  decrease  of  hori- 
zontal diameter  from  the  lowest  upwards.  For  instance,  suppose 
the  lowest  steam  receiver  to  be  about  15  inches  horizontal  diameteri 
and  to  rest  on  the  top  of  the  cylinder,  or  case,  of  the  stove.  The 
next  steam  receiver  may  be  14  inches  horizontal  diameter,  placed 
three  inches  above  the  first,  with  which  it  communicates  by  three  or 
more  tubes,  of  about  li  inch  diameter,  placed  about  equi-distant, 
near  the  outside  of  the  receivers.  The  next  steam  receiver  may  be 
placed  S  inches  higher,  and  be  IS  inches  horizontal  diameter,  and 
so  on  until  the^  are  six  in  the  whole,  and  the  upper  one  is  ten  inches 
in  horizontal  diameter.  These  flat,  circular  vessels,  are  surmounted 
by  a  vessel  resembling  the  frustrum  of  a  hollow  cone,  placed  three 
inches  above  the  upper  steam  receiver,  with  which  it  communicates 
by  a  tube  or  tubes.  This  vessel  may  be  large  enough  to  hold  about 
three  quarts,  and  into  this,  water  is  poured  to  fill  the  boilers.  It  has 
a  lid,  or  cover,  similar  to  that  of  a  common  tea  kettle,  which  is  made 
to  sit  somewhat  loosely  in  its  place,  so^as  to  admit  air  by  its  sides, 
and  thus  present  the  steam  receivers  from  collapsing  by  the  pres- 
sure of  the  atmosphere  when  the  steam  condenses,  and  to  admit  a 
portion  of  the  steam  to  escape  when  there  is  more  generated  than 
can  be  condensed  by  the  steam  receivers.  A  damper  should  be  fit- 
ted to  the  smoke  pipe,  as  in  common  stoves. 

Although  I  have  adopted  the  above  mentioned  form  of  construction 
in  the  steam  stove,  yet  this  may  be  varied  indefinitely;  and  as  the 
statute  declares,  that  simply  changing  the  form  and  proportions  of 
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aoj  RUiGliUie  sball  not  be  deemed  a  discovery,  I  shall  hold  the  iidU- 
ceoeed  adoption  of  the  Driociples  of  my  stove,  under  any  possible 
form  or  modification,  io  oe  a  violation  of  my  patent  right 

The  novelty  of  the  invention  consists  in  an  easily  portable  appa- 
ratus, which  presents  a  convenient  mode^of  arresting  the  heat  pro- 
duced from  combustion  on  its  passage  from  the  interior  of  the  stove 
to  the  chimney,  by  exposing  as  large  surfaces  of  water  as  is  conve- 
niently practicable  to  the  action  of  the  caloric,  and  distributing 
the  latent  heat  of  the  steam  thus  created,  where  it  is  most  wanted ; 
and  condensing  and  bringing  it  back  to  the  boilers  without  the  appa- 
ratus of  valves,  syphons,  &c.  heretofore  thought  necessary  in  heatmg 
apartments  by  steam«     < 


Observations  by  the  Patentee. 
THs'^heat  which  is  generated  by  the  combustion  of  fuel,  is  either 
combined  or  radiant.  Combined  caloric  is  united  with  the  smoke  va- 
pour and  heated  air  which  rise  from  the  burning  fuel ;  and  in  common 
stoves  and  fire  places,  nearly  the  whole  of  the  combined  caloric  es- 
capes bv  the  smoke-pipe,  or  chimney,  and  is  lost  Count  Rumford 
asserted  that  the  quantity  of  combined  heat  which  thus  escapes,  is 
much  more  considerable,  perhaps  three  times  |;reater  at  least,  than 
that  which  is  sent  offin  rays.  And  yet,  small  as  is  the  quantity  of  this 
radiant  heat,  it  is  the  only  part  of  the  heat  generated  by  the  combustion 
of  fuel  burnt  in  an  open  fire  place  which  is  ever  employed,  or  which 
can  ever  be  employed,  in  heatinea  room.  The  metal  and  water  con- 
tained in  the  apparatus  above  described,  intercept  and  form  reser- 
voirs for  this  combined  heat;  a  part  of  it  is  detained,  and  distributed 
from  the  lower  part  of  the  apparatus,  and  a  part  entering  the  steam 
receivers,  presents  extensive  neated  surfaces  to  the  air  of  the  room, 

a  which  it  is  speedily  and  effectually  warmed.  Water  possesses 
I  greatest  capacity  for  heat  of  any  known  substance,  whether  it 
be  compared  with  equal  bulks,  or  weights.  A  gallon  of  water,  heated 
to  212  decrees,  contains  at  least  500  times  as  much  heat  as  a  gallon 
of  air  at  the  same  temperature.  Hence,  a  bottle  of  hot  air  for  warm- 
ins;  the  feet,  &c.  would  not  be  more  than  one  five-hundredth  part  so 
efficacious  as  a  bottle  of  hot  water,  of  the  same  bullr  and  temperature. 
Besides,  air,  when  heated,  becomes  specifically  lighter  than  the  air 
in  its  neighbourhood;  of  course  has  a  tendency  to  ascend  and  carry 
its  caloric  with  it  to  a  higher  position,  where  its  heat  is  diffused  with- 
out answering  any  good  purpose  in  economy.  And  in  common  stoves, 
the  air  of  the  room  which  is  warmed  is  vitiated  by  comins  in  contact 
with  a  surface  of  hot  iron,  often  heated  red  hot,  by  which  its  mass  is 
rendered  less  fit  for  respiration,  and  head  ache  and  languor  are  in- 
duced. But  in  my  steam  and  hot  water  stove  no  part  of  the  appara- 
tus is  heated  nfuch,  if  any,  above  the  temperature  of  boiling  water, 
the  small  particles  of  dust  which  float  in  the  air  not  being  burnt,  it 
remains  fresh  and  uncontaminated. 
That  an  apparatus  for  heating  rooms  by  hot  water  and  steam,  which 
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is  portable,  and  requires  but  little  care  or  skill  in  its  attendance,  is 
new^  as  well  as  useful,  majr  be  made  evident  from  the  following  pas- 
sages quoted  from  the  British  writers  who  have  published  woncs  on 
warming  and  Yentilatins  rooms,  &c. 

In  a  work  entitled  ^  Practical  and  Descriptive  Essays  on  the  Econo- 
my  of  Fuel  and  the  Management  of  Heat,''  by  Robert  Buchanan,  p. 
240,  it  is  stated  that  <<  although  in  situations  in  which  there  is  a 
steam-engine,  or  a  regular  supply  of  steam  kept  up  for  other  puquises, 
it  may  be  proper  to  use  steam  for  warming  buildings,  yet,  when  that 
is  not  the  case,  unless  a  person  can  be  appropriated  to  the  sole  pur- 
pose of  attending  on  the  boiler,  I  should  hesitate  to  recommend  it" 
it  is  likewise  observed  in  Tredgold's  <<  Treatise  on  Warming  and 
Ventilating  Rooms,"  &c.  p.  19,  *^  Wherever  steam  is  emplojred,  it 
should  be  under  the  direction  of  a  person  competent  and  willing  to 
attend  to  it*  For  though,  in  such  hands,  it  is  perfectly  safe  and 
easily  managed,  it  is  by  far  too  complicated  to  be  trusted  in  the  hands 
of  careless  and  ienorant  people."  It  is  also  observed  in  a  treatise 
entitled  <^The  Theory  and  Practice  of  Warming  and  Ventilatine 
Public  Buildings,  Dwelling  Houses,  &c.  by  an  Engineer,"  publishea 
in  London,  in  1825,  that  'Mt  will  seldom  be  found  adviseable  to  use 
steam  in  warming  dwelling  houses,  unless  the  establishment  of  ser- 
vants is  very  numerous."  My  steam  stove  requires  less  attention 
than  a  common  fire  place.  A  small  quantity  of  water  (eight  or  ten 
quarts,)  will  answer  for  a  whole  winter,  as  the  steam  is  condensed 
and  brought  back  into  the  boiler.  The  apparatus  is  perfectly  free 
from  any  danger  of  bursting  or  exploding,  as  the  steam  is  not  con- 
fined, nor  its  passage  obstructed  until  it  reaches  the  upper  steam  re- 
ceiver, which  is  closed  only  by  a  lid,  sitting  as  loosely  as  that  of  a 
common  saucepan. 

Among  the  advantages  which  a  portable  steam  stove  possesses  over 
a  common  stove,  may  be  nuipbered  its  security  from  communicating 
fire  to  the  apartment  in  which  it  is  placed,  as  the  fire  place  is  sur- 
rounded and  surmounted  by  water.  Moreover,  the  steam  receivers 
furnish  a  series  of  shelves,  standing  one  above  another,  on  which 
plates,  dishes  of  meat,  &C  may  be  kept  hot ;  or  linen,  vegetaUeSy 
&c.  &c.  may  be  dried. 

J  Thomas  G.  Fessbnden* 

A,  A,  A,  A,  the  cylinder  enclosing  the  fireplace.  B,  B,  the  first 
side  boiler.  G,  fire  pot.  D,  D,  tubes  leading  from  the  side  boiler 
to  the  steam  receiver.  E,  second  boiler.  F,  F,  tubes  leading 
from  the  second  boiler  to  the  first  steam  receiver.  6,  6,  G,  steam 
receivers.  I,  I,  tubes  leading  from  one  receiver  to  another.  K,  K, 
cocks  for  drawing  off  the  water.  L,  smoke  pipe  leading  into  a 
chimney. 
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Fig.  L  Perspective  view  of  the  stove.  Fig.  SL  Section. 

— ^ — '^ 


^^ 


Remarks  by  the  Editor^i^Wt  have  no  doubt  that  the  stove  de- 
scribed in  the  foregoing  specification,  is  a  verj  sood  one,  as  regards 
the  economy  of  heat,  and  the  e<iaable  manner  of  its  diffasion.  Still ' 
a  large  portion  of  the  heat  extricated  in  the  combustion  of  the  fuel  is 
liable  to  escape  from  this,  as  well  as  from  most  other  stoves.  The 
smoke  pipe,  L,  leading  into  a  chimney,  must  carry  off  both  heated 
mr  and  va|>our,  the  tmcombined  heat  of  which  must  consequently  be 
lost.  If  it  is  supposed  that  a  stove  of  this  description  will  absolutely 
give  out  more  heat  than  one  of  the  ordinary  construction,  this  sup- 
position is  erroneous.  The  heat  in  a  stove,  or  other  fire  place,  is  all 
extricated  in  the  combustion  of  the  fuel,  and  if,  in  a  stove^  the  pipe 
is  of  sufficient  length,  and  exposes  a  sufficient  surfitce  to  the  action 
of  the  atmosphere,  to  allow  the  heated  air  to  become  cooled  nearly  to 
the  temperature  of  the  room  before  it  esca[)es  into  the  chimney,  all 
that  the  fire  is  capable  of  communicating  is  obtained.  The  use  of 
steam  in  the  way  proposed,  will  not  in  the  slightest  degree  increase 
this  quantitv,  although  it  may  diffuse  it  more  equally  than  a  stove 
ordinarily  does. 
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We  do  not  think  that  the  '^Observationg  by  the  Patentee,''  pro- 
ceed, in  the  first  instance,  upon  principles  which  are  correct*  *^  Com- 
bined caloric,"  he  tells  us,  *<is  united  with  the  snioke,  vapour,  and 
heated  air,  which  rise  from  the  burning  fuel ;  and  in  common  stoves 
nearly  the  whole  of  the  combined  caloric  escapes  by  the  smoke  pipe, 
or  chimney,  and  is  lost,"  and  we  are  left  to  infer  that  such  is  not  the 
case  with  the  stove  in  question.  The  watery  vapour  which  arises 
from  burning  fuel  may  be  condensed,  and  made  to  give  out  its  com- 
bined caloric,  and  if  the  pipe  be  of  sufficient  length,  as  before  remark- 
ed, the  unetmtnned  or  free  caloric  of  the  heated  air^  may  also  be 
liberated;  but  such  is  not  the  case  with  its  combined  caloric.  The 
combined  caloric  of  smoke,  spoken  of  by  the  patentee,  is  a  species, 
or  modification,  of  caloric,  with  which  we  are  unacquainted. 

We  think  that  the  patentee  has  not  chosen  the  proper  place  for  hia 
observations  on  the  theoretical  action,  and  the  utility  of  his  invention. 
These  are  matters  which  certainly  do  not  belong  to  a  specification. 
To  us  they  appear  as  much  out  of  place,  as  a  disquisition  upon  the 
fertility  of  the  soil,  and  the  value  ofits  products,  would  be  in  a  deed 
of  conveyance  for  a  farm.  In  both  cases,  the  metes  and  bounds  are 
the  proper  subjects  of  description,  in  order  that  we  may  not  lap  over 
on  our  neighbour's  property. 

If  such  a  disquisition  is  in  place  in  a  specification,  there  is  nothing 
to  prevent  a  patentee  from  writing  a  treatise  upon  the  subject  to 
which  his  patent  relates,  and  sending  it  to  the  patent  office  to  be  en- 
grossed upon  parchment 


Spedficaiion  of  a  Patent  for  an  improvement  in  the  mode  of  making 
or  manufacturing  Shoes  and  Boots^  calted  the  Farmer^s  double  im- 
proved Boat  and  Shoe  Sole.  Chanted  to  Moses  Prnnock,  East 
Marlborough^  Chester  county ^  Pennsylvania^  December  14,  1850. 

The  first  lift>of  the  heel  of  the  boot  or  shoe,  constructed  at  first  in 
every  other  respect  in  the  ordinary  manner,  is  made  to  extend  to 
that  part  of  the  shoe  or  boot  which  corresponds  with  the  interior  part 
of  the  hollow  of  the  foot :  that  is  to  say,  about  two  and  a  half  inches 
beyond  the  heel  forward  towards  the  toe.  To  the  top  piece  of  the 
heel,  as  they  are  usually  formed,  an  additional  piece  is  then  appended 
by  as  few  nails  or  pegs  as  will  serve  to  hold  it  firmly  to  its  place. 
There  is  then  fitted  to  the  outer  surface  of  that  part  of  the  sole  which 
intervenes  between  the  interior  part  of  the  extended  lift  of  heel  and 
the  toe,  a  wearins  sole,  com'posea  of  a  single  thickness  of  sole  leather, 
which  is  attached  to  the  first  mentioned  sole  by  means  of  a  sufficient 
number  of  nails,  or  pegs,  driven  at  the  distance  oC  three-fourths  of  an 
inch,  or  an  inch,  apart,  along  its  margin.  Care  should  be  taken  in 
driving  the  pegs  or  nails,  that  they  may  escape  the  seams  in  the  sole 
above. 
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Pennoek^s  Farmer^s  Doubk  Shoe. 


Manner  of  Using. 

When  the  oater  sole  and  heel  piece  of  a  shoe  or  boot  constructed 
in  this  manner  are  worn  through,  thej  maj  be  replaced  bj  others  at 
a  very  small  expense,  and  the  superior  heel  piece  and  sole  remain  in 
as  good  wearing  order  as  at  first.  The  superior  sole  not  being  injured 
in  its  unexposed  situation,  may  be  used  to  great  advantage  as  a  wear- 
ing sole  for  new  uppers  after  the  first  are  worn  out;  and  it  is  found 
bj  the  experience  of  the  inventor,  to  endure  much  longer  than  new 
and  unseasoned  leather.  The  outer  sole  and  heel  piece  maj  be  re- 
newed at  pleasure,  as  long  as  the  uppers  continue  in  good  wearing 
condition. 

MosBs  Pemnock* 


i^>edficaiion  of  a  patent  for  an  improvement  in  the  art  of  Making 
and  Curing  Salted  Betf^  and  particularly  of  the  description  called 
Jerked  Bttf.  Granted  to  William  A.  Tomlinson,  ct^  of  New 
Torkj  JDecember^Uthy  1830. 

A  BOOM,  or  building,  of  any  description,  intended  to  be  used  for 
the  purpose,  is  to  be  warmed,  or  heated,  by  an  open  fire,  or  fires,  or 
by  a  close  stove,  or  stoves,  or  furnace,  of  any  material  or  description, 
and  the  warm  air  allowed  to  circulate  freely  through  it;  and  the  beef 
bein^  previously  salted,  or  pickled,  and  cut  in  such  form  as  best  to 
receive  benefit  in  drying,  is  to  be  placed  in  the  room,  or  building,  as 
above  described,  either  by  being  suspended,  or  placed  upon  racks,  or 
nettings  or  otherwise  disposed,  so  as  best  to  obtain  benefit  of  the  warm 
or  heated  air,  and  is  thus  to  remain;  its  position  to  be  changed  if  ne- 
cessary, until  it  becomes  sufficiently  dried  to  keep;  and  may  then  be 
transported  loose^  or  juicked  in  boxes,  or  other  packages,  to.anj^  place 
for  use:  it  is  also  a  part  of  the  process,  when  preferred,  to  furnish  the 
room,  or  building,  with  windows,  so  as  to  admit  the  rays  of  the  sun  to 
aid  the  artificial  heat  or  warmth  in  the  drying  process;  or  the  beef 
may  be  alternately  exposed  to  the  artificial  heat  and  the  rays  of  the 
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8QD,  by  removal  from  the  room,  or  building,  to  the  external,  or  open 
air,  and  retamed  again ;  and  also  vice  versa. 

The  benefit  to  be  obtained  by  the  above  process  and  its  parts,  in 
the  making  and  curing  salted  beef,  and  particularly  the  advantage  in 
the  making  and  curing  of  jerked  beef,  over  the  mode  hitherto  practised 
for  that  article,  (that  mode  consisting  in  drying  the  beef  by  exposure 
in  the  open  air  to  the  sun  alone,)  consist  in  drying  the  beef  more  uni- 
formly and  equally,  gving  it  a  better  and  sweeter  flavour,  and  en- 
abling it  to  be  kept  longer  in  any  climate  without  spoiling;  and  is 
also  a  great  saving  in  the  expense  and  time  of  curine,  as  the  drying 
goes  on  during  any  weather.  The  application  of  artincial  beat,  with- 
out the  aid  otsmoke  to  the  curing  and  preserving  of  salted  beef,  and 
particularly  that  description  of  salted  beef  usually  called  jerked  beef, 
IS  a  new  invention  and  discovery,  and  is  deemed  an  application  of  an 
old  principle  to  a  new  purpose,  of  such  importance  as  to  be  entitled 
to  a  patent.  Wm.  A«  Tomunsok. 


Spedfieation  of  a  patent  for  improvements  in  themaking  andeonstrtict' 
ing  of  Steam  Engine  Boilers*  Granted  to  John  C.  Douglas, 
diy  of  New  York^  December  I7ih,  1830. 

/•  C.  Douglas^  Steam  Engine  Boiler. 


What  I  claim  as  my  specific  improvements,  consist,  first,  in  having 
a  pipe  (d)  of  five  inches  diameter,  near  the  furthermost  end^of  the 
boilers,  to  go  from  the  top  to  within  two  inches  of  the  bottom,  near 
which  it  is  fastened  by  an  iron  siaj  (b.)  The  top  of  the  pipe  termi- 
nates with  a  vacuum  valve,  (e)  having  a  bell  {d)  connected  to  it  by  a 
wire,  for  the  purpose  of  notifying  the  Captain,  or  Pilot,  of  its  motion. 

Second!  V.  To  insert  in  the  ^ont  end  of  the  boiler,  at  the  height 
of  two  inches  from  the  bottom  thereof,  another  pipe  of  five  inches 
diameter,  (e)  terminating  with  a  vacuum  valve,  (/)  having  a  bell  (g) 
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annexed,  (as  with  the  first  mentioned  pipe.)  to  notify  the  engineer  of 
its  movement. 

Tfairdij.  To  have  a  water  cock  {h)  in  the  front  end  of  the  boiler, 
at  the  height  of  two  inches  from  the  bottom  thereof. 

Should  the  en&;ineer,  on  being  notified  by  the  ringing  of  the  beli, 
(g)  tnm  the  cock,  {h)  he  will  find  no  water  at  the  bottom  of  the 
boiler. 

He  must  then  damp  the  fire,  open  the  safety  valve,  and,  as  soon  as 
he  finds  water  runs  from  the  cock,  (Ji)  he  may  commence  pumping 
into  the  boiler.  (But  if  the  cold  water  had  been  pumped  into  the 
boiler  before  the  above  preliminary  steps  were  taken,  it  would  cause 
the  metal  to  have  shrunk,  and  a  rupture  must  have  been  the  conse- 
quence.) 

Fourthly.  A  floating  water  gauge,  perforating  the  top  of  the  boiler 
and  indicating  the  number  of  inches  of  water  therein,  is  formed  of  a 
hollow  ball,  with  sufficient  weight,  just  barely  to  immerse  the  ball  in 
the  water;  attached  to  it  is  a  polished  piston  rod,  (t)  which  works 
through  the  stay,  {k)  and  the  stuffed  box  on  the  top  of  the  boiler.  A 
bell  Q)  connected  with  the  piston  rod  by  a  chain,  will  give  notice 
when  the  water  has  fallen  to  the  level  of  the  lowest  water  gauge. 

In  many  instances  the  water-gauge-cocks,  as  they  are  now  used, 
serve  only  to  deceive  the  engineer;  who,  finding  water  to  issue  upon 
tuminff  one  of  these  cocks,  naturally  concludes  that  the  water  in 
the  boiler  is  up  to  the  height  of  that  cock,  while,  in  reality,  it  is  se« 
veral  inches  below  it,  (the  water  which  issued  from  the  cock  being 
only  the  steam  which  had  condensed  in  the  tube.)  The  great  pres* 
sure  of  the  steam  prevents  the  admission  of  the  requisite  supply  of 
water,  although  the  forcing  pumps  have  put  it  in  motion,  and  hence 
another  cause  of  error. 

Fifthly.  A  safety  valve  (/)  having  the  weight  (m)  which  the  boiler 
is  calculated  to  bear,  suspended  on  its  beam  as  usual,  but  the  latter 
Is  extended  beyond  its  fuicrum,  (so  as  to  form  a  lever  of  the  first  or- 
der,^ and  at  the  extremity  of  the  longer  arm  (n)  a  chain  (g)  connects 
it  with  the  end  of  the  steelyard,  (o)  whose  fulcrum  {p)  is  raised  a 
convenient  distance  above  that  of  the  safety  valve  beam.  The  shorter 
arm  of  the  steelyard  is  then  connected  with  the  end  of  the  beam  on 
which  the  weight  hangs,  by  means  of  the  chain  (r.)  Now,  whenever 
the  steam  begins  to  move  the  safety  valve,  it  moves  the  other  end  of 
the  beam  down,  which  brings  down  also  the  corresponding  end  of 
the  steelyard,  and  consequently,  raises  the  other  end  with  the  safety 
valve  beam  on  which  the  weight  is  hung,  and  the  valve,  being  thus 
freed  from  the  pressure  of  the  weight,  easily  yields  to  the  steam  and 
lets  it  escape. 

The  steeljjrard  can  be  so  made  that  one  pound  of  the  pressure  of 
steam  can  raise  any  weight  necessary  for  the  relief  of  the  boiler. 

In  this  last  item^  it  is  not  the  valve,  but  the  appendages  annexed 
thereto,  as  above  set  forth,  that  are  claimed  as  the  improvement;  and 
which  will  render  any  boiler  completely  proof  ag^ainst  any  explosion, 
unless  a  greater  weight  on  the  safety  valve  beam  is  placed  in  the  first 
instance,  than  the  boiler  is  meant  to  bear.        John  C.  Douglas. 
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Remarks  by  the  patentee;  prefixed  to  his  spedfiealunu 
I  HATKobserTecl  through  the  medium  of  the  public  prints,  that  the 
greatest  number  of  the  diflasters  which  have  happened  to  the  boilers 
of  our  steam  boats^  have  occurred  after  the  water  has  been  heated  to 
that  degree  which  has  turned  it  into  expansive  steam. 

If  the  valve  is  now  open  to  allow  the  steam  to  escape,  because 
the  boat  is  not  quite  ready  to  go,  or  if  the  boat  is  stopped  for  any 
other  purpose,  the  steam  is  generally  let  off  when  there  is  a  pressure 
of  twelve  pounds,  or  upwards,  on  the  beam  of  tlie  safety  valve; 
throwing  open  the  valve  thus  suddenly  sives  the  whole  contents  off 
the  boiler  a  volatility  somewhat  resembling  that  of  a  well  corked 
bottle  of  soda  water  when  the  cork  is  wittidrawn,  and  the  whole 
would  be  discharged  in  a  second  or  two,  were  the  aperture  sufficiently 


lam. 

The 


moment  the  valve  is  opened,  the  whole  fluid  flies  from  the 
bottom  of  the  boiler,  and.  the  great  heat  which  is  under  the  bottom 
makes  it  red  hot  in  a  few  seconds,  and  generates  a  highly  rarified  air, 
which  forms  a  vacuum  under  the  steam. 

Again,  the  valve  is  shut  to  give  the  steam  power  to  operate  on  the 
engine,  and  the  steam  being  now  confined  with  the  rarified  air,  a 
contest  now  takes  place  between  them  for  the  sole  possession  of  the 
boiler;  in  a  few  minutes  an  awful  explosion  must  take  place,  too  often 
attended  with  death  as  well  as  destruction. 

The  engineer,  just  before  the  disaster  took  place,  may  have  tried 
his  gauge  cocks  and  have  found  them  all  full  of  water,  which  must 
have  been  the  case;  for  the  rarified  air  had  driven  the  whole  contents 
to  the  surface  of  the  boiler,  but  not  one  single  drop  remained  at  the 
bottom;  the  vacuum  valve  on  the  top  of  the  boiler  is  of  no  manner  of 
use  when  the  above  described  disaster  takes  place,  for  the  whole  sur- 
face is  occupied  by  the  pressure  of  the  steam  which  keeps  the  valve 
shut. 

The  only  time  this  valve  is  of  service,  is,  when  the  boiler  is  re- 
ceiving a  supply  of  water,  which,  by  condensing  the  steam,  forms  a 
vacuum,  which  is  filled  through  this  means  by  the  exterior  atmo- 
sphere. John  C.  Douglas. 

Remarks  by  the  Ediior.^'We  are  unable  to  follow  the  patentee  of 
the  above  described  boiler,  either  in  his  theory  or  practice.  We 
certainly  accord  with  him  in  the  first  of  his  remarks,  that  an  explo- 
sion rarely  takes  place  in  a  boiler  until  '<  after  the  water  has  been  heat- 
ed to  that  degree  which  has  turned  into  expansive  steam."  And  if  he 
is  equally  correct  in  all  his  assumptions,  he  is  certainly  the  author  of 
some  notable  discoveries;  some  in  fact  which  must  go  far  to  revolu- 
tionize all  the  long  cherished  notions  of  philosophers  on  the  subject 
of  heat,  air,  and  steam.  It  is  a  new  discovery,  that  the  rarified  air  at 
the  bottom  of  a  boiler  will  drive  every  drop  of  water  to  the  upper 
part  of  it,  and  allow  the  bottom  to  become  red  hot.  And  unfortu- 
nately, the  vacuum  valve  at  the  top,  with  its  bell,  will,  in  this  case, 
be  ot  no  manner  of  use.     It  is  a  new  discovery  that  the  whole  con- 
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tents  of  a  boiler  would  flj  off  in  a  second  or  two,  on  opening  the 
safety  valve,  were  the  opening  sufficiently  large.  The  terrible  con- 
test between  steam  and  rarified  air,  to  determine  the  question  which 
shall  have  the  sole  possession  of  the  apartment,  is  an  event  of  which 
we  had  never  before  been  informed.  But  we  cannot  pretend  to  no- 
tice ail  these  important  novelties,  and  the  consequences  to  which  they 
inevitably  lead,  as  we  have  neither  time  nor  space  for  the  investiga- 
tion. 


Sjpeeifieaii&n  ofapaierUfor an  improvement  in  the  mode  ofpropelKng 
spmdks  or  machines  for  spinning  wool  Chranted  to  Russel 
Phelps,  JLndovjsr^  Essex  county^  Massachusetts^  December  21, 1830. 

In  all  the  machines  now  used  for  spinning  wool,  which  are  called 
jacks,  or  billies,  or  jennies,  the  mode  of  propelling  the  spindles  is  by 
ap|>lyin8;  the  power  to  one  end,  or  the  middle,  of  a  cylinder,  from 
which  the  spindles  are  successively  banded. 

My  improvement  consists  in  applying  the  power  to  both  ends  of 
the  cylinder  at  once;  and  in  order  to  produce  this  effect,  I  ihake  a 
shaft  of  sufficient  strength  and  length,  to  extend  the  whole  length  of 
the  spinning  frame,  and  attached  thereto,  on  the  back  part  of  the 
frame;  on  each  end  of  which  shaft  I  secure  a  pulley,  or  wheel;  to 
this  wheel  or  pulley,  I  attach  a  band  or  belt,  which,  after  passing  over 
fixed  pvllies,  in  front  of  the  machine,  is  strained  over  corresponding 
pullies,on  each  end  of  the  cylinder  which  drives  the  spindles.  This 
principal  shaft  is  driven  from  the  centre,  or  from  any  other  point  in 
its  extension ;  and  the  effect  of  communicating  motion  from  both  ends 
of  the  shaft,  to  both  ends  of  the  cylinder,  is  to  give  a  perfectly  steady 
motion  to  the  carriase,  to  which  the  cylinder  is  attached,  and  of  ne- 
cessity to  the  spindles  connected  therewith,  and  thus  to  produce 
better  work;  it  also  comes  in  aid  of  the  squaring  bands,  in  maintain- 
ing uniform  motion.  The  great  advantage  derived  from  applying 
the  moving  power  to  both  ends  of  the  spinning  frame,  is,  that  by  ren- 
dering the  operation  of  the  machine  more  easy  and  uniform,  the  num- 
ber of  the  spindles  may  be  multiplied  to  suit  the  convenience  of  the 
opeartor.  In  the  jacks  and  billies  commonly  used  in  this  country, 
one  hundred  and  twenty  spindles  are  the  usual  number  attached  to 
each  frame;  by  the  introduction  of  my  improvement,  double  the 
number  can  be  driven  with  equal  ease,  and  without  any  additional 
skill  on  the  part  of  the  operator.  Russel  Phelps. 


Speeificaiion  of  a  patent  for  u  neto  mode  of  mamfaciuring  Spoons 
from  tin  plates^  tin  or  pewter  in  sheets,  sheet  silver,  or  other  metal. 
Granted  to  Robert  Butcher,  of  the  city  of  Philadelphia,  Decem- 
ber 97  ^  1830. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Robert  Butch- 
er, have  invented  a  new  mode  of  manufacturing  spoons  from  tin 
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plates,  tin  or  pewter  in  sheets,  sheet  silver,  or  other  metal,  bj  means 
of  cutting  ana  stamping  presses,  and  that  the  following  is  a  full  and 
exact  description  of  my  said  invention. 

When  I  manufacture  spoons  of  sheet  tin,  I  usually  employ  that 
which  is  known  as  three  or  four  cross.  This  I  planish,  or  hammer, 
with  a  polished  steel  hammer,  upon  a  polished  steel  anvil.  This  not 
only  polishes  the  surface,  but  condenses  the  metal,  and  thereby  ren- 
ders it  the  more  durable. 

When  I  use  rolled  sheets  of  block  tin,  pewter,  silver,  or  other 
metal,  or  mixture  of  metals,  I  generally  polish  such  sheets  on  both 
^des  before  proceeding  to  make  tne  same  into  spoons;  this,  however, 
is  not  essential  to  the  process. 

In  order  to  make  the  above  named,  or  other  metallic  plates  into 
spoons,  I  first  cut  the  metal  into  the  exact  form  required,  by  means 
of  a  steel  bed,  and  cutter,  in  the  way  well  known  to  the  workers  ia 
metal.  Any  of  the  screw,  lever,  or  drop  presses  usually  applied  to 
auch  purposes  may  be  employed. 

The  blank  or  flat  pieces  for  spoons  being  thus  prepared,  they  are 
raised  by  means  of  a  drop,  or  fly  press,  or  by  any  other  adequate 
application  of  power.  A  die,  with  a  metal  forcer,  being  employed 
for  this  purpose. 

I  do  not  claim  to  have  invented  any  part  of  the  machinery  ap- 
plied to  this  manufacture;  but  what  I  claim  as  new,  is  the  manu- 
facturing of  spoons,  without  either  casting  or  forging,  by  cutting  and 
raisins  them  out  of  sheet  metal,  in  the  way  herein  described;  the 
same  being  a  new  manufacture. 

Robert  Butoher. 


Spedfiealim  ofapaienifor  a  machine  for  Thrashing  and  Cleaning 
Wheat  and  other  grain.  Granted  to  Samuel  Lane,  Hallowell, 
Kennebeck  county^  Maine^  April  Q^  183 1. 

Lane^a  Thrashing  and  Winnowing  Machine. 
Fig.  I. 


To  all  whom  it  may  concern,  be  it  known,  that  I,  Samuel  Lane, 
have  invented  certain  improvements  on  the  machine  for   thrashing 
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Fig.  3.  and  cleaning  wheat  and  other  grain,  which  I  deno- 

minate the  portable  horse  power  thrashing  and  clean- 
[  ing  machine,  and  that  the  following  is  a  full  and 
I  exact  description  of  the  said  machine  with  my  im- 
provements thereon. 
„^  The  power  which  I  employ  to  drive  my  thrash- 
ing machine  is  the  endless  chain,  and  railway  norse  power,  patented 
by  me  on  the  17th  of  May,  1830.  The  mode  of  doing  tnis,  and 
likewise  the  general  structure  of  the  machine,  is  represented  in  the 
accompanying  drawings. 

A,  Fig.  1,  represents  the  inclined  plane  upon  which  the  horse  walks. 
B,  a  cog  wheel  on  the  end  of  the  larger  drum,  over  which  the  endless 
chain  passes.  This  wheel  may  be  21  inches  in  diameter,  and  the 
pinion,  C,*  which  it  drives,  6  inches  in  diameter.  The  wheel,  D, 
may  also  be  21  inches,  and  the  pinion,  C,  on  the  shaft  of  the  beaters, 
6  inches;  these  relative  proportions  affording  a  sufficient  velocity  to 
the  beaters. 

The  beaters  have  teeth,  which  may  be  made  either  of  wrought  or 
cast  iron ;  they  are  to  have,  on  their  faces,  the  wedge-like,  pomted, 
form  seen'at  F,  Fig.  2. 

The  hollow  segment,  G,  is  best  made  of  cast  iron.  It  is  furnished 
with  teeth  of  the  same  form  and  length  with  those  on  the  beaters. 
The  manner  in  which  the  teeth  on  the  beaters  pass  those  on  the  seg- 
ment is  shown  at  H,  F,  Fig.  2,  where  they  are  drawn  of  one-fourth 
of  their  usual  size,  and  of  tne  requisite  space  between  them  to  allow 
the  straw  and  grain  to  pass.  The  teeth  I  usually  make  upwards  of 
two  inches  in  length,  as  when  shorter  than  this,  the  same  quantity 
cannot  be  thrashed,  there  not  being  sufficient  space.  The  pointed, 
or  wedge-like,  form  of  the  teeth,  their  greater  length  than  in  other 
thrashing  machines,  and  the  space  allowed  between  them  for  the 
straw,  are  essential  features  of  my  machine,  and  distinguish  it  from 
others  which  have  been  made  to  thrash  by  means  of  teeUi. 

The  inclined  board,  I,  is  for  the  purpose  of  feeding.  The  straw 
and  grain,  after  the  thrashing  is  completed,  are  received  upon  an 
endless  apron,  J,  passing  over  rollers.  On  this  they  are  carried  up 
to  the  endless  sieve  and  rake,  K.  This  sieve  and  rake  are  thus 
made— 4lats  of  wood,  the  length  of  the  rollers,  are  attached  to  lea- 
thern straps,  or  bands,  passing  round  the  end  of  the  rollers.  These 
slats  may  be  two  or  three  inches  apart,  and  they  have  wires  project- 
ing from  their  edges,  forming  a  sieve.  From  the  faces  of  the  slats 
spikes  project  which  form  the  rake  to  lay  hold  of  the  straw.  The 
grain  and  chaff  falls  through  upon  a  screen,  L.  To  this  screen  a  vi- 
bratory motion  is  given,  from  a  crank  on  the  shaft  of  the  fan  wheel, 
M,  or  in  any  other  convenient  way.  The  endless  sieve,  and  the 
fan  wheel)  are  driven  by  bands  and  whirls  from  the  main  machine. 
N,  N,  is  a  covering  extending  over  the  whole  machinery. 

It  is  manifest  that  this  thrashing  machine  may  be  driven  by  other 
means  than  my  patented  horse  power;  I,  however,  deem  this  the 
most  convenient. 

*  B  and  C  are  a  wheel  and  pinion  on  the  opposite  end  of  the  machine. 
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What  I  claim  as  my  improvements  are  the  particular  form  and  ar- 
rangement of  the  teeth  as  deatribed  and  represented;  the  receiving 
the  srain  and  straw  upon  an  endless  apron,  and  thus  carrying  it  up 
on  the  endless  sieve  and  rake;  the  particular  construction  of  the 
sieve  and  rake,  and  the  ^neral  arrangement  of  the  machinery  by 
which  these  objects  are  effected. 

Samuel  Lake. 


We  have  caused  to  be  translated  for  the  Journal  the  various  or- 
dinances, issued  since  1823,  of  the  French  government  in  relation  to 
high  pressure  steam  engines.  The  ordinances  are  accompanied  by 
circulars,  explanatory  of  their  details,  and  which  emanate  from  dif- 
ferent boards  composed  of  officers  of  the  corps  of  mines,  and  of  govern- 
ment civil  engineers,  selected  with  reference  to  their  peculiar  qua- 
lifications for  the  task  imposed.  [Com.  Pub. 

Royd  Ordinance  of  France^  in  rdation  to  High  Pressure  Steam 
Ilngines^  followed  by  instructions^  and  a  Circular^  on  the  same  sub- 
ject.   1823. 

[tBANSLATED  for  this  JOURKAL.3 

Ordinance  relating  to  High  Pressure  Steam  Engines. 

Art.  1.  High  pressure  steam  engines,  those  in  which  the  elastic 
force  of  the  steam  exceeds  two  atmospheres,  whether  they  consume 
their  own  smoke  or  not^  cannot  be  set  up  except  by  virtue  of  autho- 
rity obtained  in  conformity  with  the  decree  of  15th  October,  1810, 
for  establishments  of  the  second  class. 

They  will,  besides,  be  subject  to  the  following  conditions,  imposed 
in  order  to  insure  safety. 

Art.  2.  When  authority  for  setting  up  such  an  engine  is  requested, 
the  individual  requesting  authority  must  state  at  what  degree  of 
pressure  the  engine  is  to  be  worked. 

Such  pressure  must  not  be  exceeded. 

The  pressure  must  be  stated  in  atmospheres,  or  in  the  number  of 
pounds  to  each  square  inch  of  surface  exposed  to  the  pressure  of  the 
steam. 

Art.  3.  No  high  pressure  boiler  can  be  used  unless  it  has  been  pre- 
viously subjected  to  trial  by  the  hydraulic  press. 

Every  boiler  must  be  proved  at  five  times  the  pressure  under  which 
the  engine  supplied  by  it  is  to  work. 

Every  boiler  shall  be  marked  after  being  proved,  with  a  number, 
expressing  the  pressure  under  which  it  may  be  used,  corresponding 
to  the  proof. 

No  individual  shall  use  a  boiler  which  is  not  marked  with  a  num- 
ber at  least  equal  to  that  representing  the  pressure  under  which  he 
has  stated,  in  his  declaration,  that  the  boiler  is  to  be  used. 

Art.  4.  There  shall  be  two  safety-valves  placed  upon  the  top  of 
every  boiler,  one  at  each  end.    The  size  and  load  of  each  shall  be 
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the  8ame»  aod  must  be  regulated,  the  former  bj  the  size  of  the  boil- 
er, the  latter  bj  the  degree  of  pressure  iadicated  b^  the  proof-mark: 
the  size  of  either  valve  will  be  so  regulated  that  if  raised  alone,  it 
may  be  sufficieat  to  discharge  the  steam  accumulated  within  the 
boiler. 

The  first  valve  shall  be  under  the  control  of  the  engineer  or  fire- 
iiian« 

The  second  must  be  preserved  from  such  control  by  beine  inclosed 
in  a  grating,  of  which  the  proprietor  of  the  works,  where  the  engine 
is  used,  shall  have  the  kev. 

Art.  5.  There  shall  in  addition  to  these  valves,  be  adapted  to  the 
top  of  each  boiler  two  metallic  plates,  fusible  at  temperatures  here- 
inafter to  be  slated. 

The  first  of  an  area  at  least  equal  to  that  of  one  of  the  safety  valves^ 
shall  be  made  of  an  alloy  which  shall  melt,  or  soften  so  much  as  to 
yield  to  pressure,  at  10  degrees  of  the  Centigade  thermometer,  (IS'^F.) 
above  the  temperature  corresponding  to  the  proof-mark  upon  the  boiler* 

The  second  of  twice  the  area  of  the  first,  shall  be  placed  near  and 
inclosed  by  the  same  srating,  with  the  first  safety  valve:  it  shall 
be  made  of  an  alloy  which  shall  fuse,  or  soften,  at  £0°  C.  (36  F.) 
above  the  proof-mark. 

'These  plates  shall  be  stamped  with  a  number  showing  the  degree 
of  the  thermometer  at  which  they  fuse. 

Art  6.  No  boiler  shall  be  placed  in  an  inclosure  of  less  than 
twenty -seven  times  the  capacity  of  the  boiler. 

The  inclosure  must  be  lighted,  on  two  sides  at  least,  by  windows, 
closed  by  light  shutters,  opening  outwards.  It  must  not  be  conti- 
guous to  the  walls  of  adjacent  buildings,  from  which  it  must  be  sepa- 
rated by  a  wall  of  at  least  three  feet  thick,  distant  not  less  than  two 
yards  from  the  building.  It  must  be  semirated  by  a  wall  of  the  same 
thickness  from  any  interior  workshop.  There  must  be  neither  dwell- 
ing nor  workshop  above  the  boiler  house. 

Art.  7.  The  engineers  of  mines  resident  in  the  several  depart- 
ments, or  in  their  default  the  ^v^rnment  civil  engineers,  are  charged 
with  superintending  the  proving  of  the  boilers,  and  fusible  plates. 
They  will  stamp  the  proof  numbers  upon  them  with  dies,  which  are 
to  be  furnished  them  for  that  purpose. 

These  engineers  shall  satisfy  themselves,  by  inspection,  at  least 
once  every  year,  that  all  the  conditions  prescribed  are  rij^orously  ob- 
served. They  must  examine  the  boilers,  ascertain  their  condition, 
and  cause  to  be  thrown  out  of  use,  those  which  long  continued  wear, 
or^ accidental  deterioration,  may  have  rendered  dangerous. 

The  local  |>olice  authorities 'will  keep  a  Constant  watch  over  the 
works  using  high  pressure  engines. 

In  case  of  non-compliance  with  the  present  ordinance,  the  proprie- 
tors of  the  works  will  be  subject  to  a  stoppage  of  the  works,  with- 
out regard  to  the  penalties,  damages,  &c.  which  may  be  awarded 
by  the  courts  of  justice. 

Art.  8.  Our  minister  of  the  interior  will  cause  instructions  to  be 
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pabliahedt  stating  the  precautions  to  be  habituallj  obsenred  in  rela* 
tion  to  high  pressure  engines. 

These  instructions  must  be  posted  up  in  the  works* 

Art*  9.  Our  minister  of  the  interior  is  charged  with  the  execution 
of  this  ordinance,  which  will  be  inserted  in  the  Bulletin  of  Laws. 

Given,  &c.  Oct. '29th,  1823. 

[^Signed/]  Louis« 

CoRBisRE,  minisier  of  the  Interior. 

Instrut^ions  relating  to  the  precautions  to  be  observed  in  the  xue  of 
High  Pressure  Steam  Engines. 

The  use  of  high  pressure  engines  requires  constant  care'  on  the 
part  of  the  engineers  and  firemen,  and  constant  watchfulness  on  that 
of  the  proprietors.  By  neglecting  the  necessary  precautions,  the  work- 
men may  give  rise  to  serious  accidents,  of  which  they  themselves  will 
be  the  first  victims.  By  relaxing  in  vigilance  the  proprietors  of  the 
works  may  be  the  indirect  cause  of  such  accidents,  besides  exposing 
themselves  to  the  losses  which  must  result  from  the  destruction  <u 
the  engine,  and  to  the  injury  which  their  business  must  suffer  from  the 
stoppage  of  work. 

It  is  the  duty  of  the  proprietor  to  trust  the  direction  of  the  engine 
to  none  but  a  man  of  tried  intelligence  and  capacity,  who  is  not  only 
sober,  and  active,  but  who  is  also  without  any  impediment  to  the  re- 
gular discharge  of- his  duty.  Nothing  should  interfere  with  this  re- 
gularity, nothing  disturb  or  distract  the  attention  of  the  engineer, 
otherwise  there  can  be  no  security  in  the  works. 

The  attention  of  the  engineer  and  proprietor  should  be  directed 
particularly  to  the  following  parts  of  the  engine,  viz:  the  furnace, 
the  boiler,  and  boiler-tubes,  the  supply  pipe,  the  level  of  the  water 
within  the  boiler,  the  safety  valves,  the  gauge.  There  are  precautions 
to  be  taken  also  in  relation  to  the  inclosure  containing  the  boiler. 

The  Furnace. 

The  principle  according  to  which  the  heating  should  be  regulated, 
is  to  avoid  sudden  changes  of  temperature,  from  cold  to  heat,  or  the 
reverse ;  in  either  case,  the  boiler  is  exposed  to  more  or  less  consi- 
derable inequalities  of  temperature,  which,  on  account  of  the  variable 
expansions  caused,  may  occasion  cracks  and  leaks.  Thus,  on  first 
getting  up  the  steam,  the  fire  should  not  be  urged  too  ttiucb,  particu- 
larly if  the  furnace  has  been  entirely  cold.  Time  would  be  gained 
only  at  the  expense  of  the  safety  of  the  boiler.  When  the  fire 
has  been  raised  to  a  height  adequate  to  supply  steam  for  the 
working  of  the  engine,  it  ought  to  be  kept  up  uniformly;  it  should, 
therefore,  be  stirred  at  proper  times,  and  supplied  with  just  the  re- 
quisite quantity  of  fuel,  and  no  more.  The  fire  must  not  be  suffered 
to  go  down  during  the  continuance  of  the  work ;  and  if  this  should 
happen,  fuel  must  not  be  supplied  hastily,  and  in  great  quantities; 
such  a  supply  would  at  first  produce  a  chil I ing^  effect,  and  afterwards 
give  oat  an  excessive  and  dangerous  quantity  of  heat. 

The  stirring  and  replenishing  should  be  performed  quickly,  se  as 
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io  Abridge  the  destnictiYe  action,  which  the  cold  air,  introduced 
through  the  furnace  door,  would  otherwise  have,  upon  the  boiler. 

These  precautions  are  not  required  when  the  self-regulating  appa- 
ratus for  feeding  the  furnace  with  coal,  is  used;  in  such  a  case  the 
fireman  must  see  that  the  hopper  is  supplied  with  coal,  and  that  the 
supplj  from  it  is  uniform  ana  continuous* 

Putting  out  the  fire,  when  not  carefully  performed,  is  one  g^reat  cause 
'  of  the  accidents  which  happen  to  boilers.  The  best  method  is  to  leave 
the  unbumed  part  of  the  fuel  in  the  furnace,  to  close  the  register 
in  the  chimney,  a&  well  as  the  door  of  the  ash-pit,  and  to  stop  up  the 
crevices  of  this  door,  as  well  as  of  the  furnace  door,  with  claj.  By 
proceMin^  thus,  the  sudden  cooling  of  the  boiler,  and  the  rapid  oxi- 
dation of  its  exterior  surface,  are  avoided.  Besides,  the  unbumed 
fuel  is  turned  to  account;  for,  not  having  a  supply  of  air,  it  goes  out, 
and  may  be  readily  withdrawn  from  the  furnace  when  it  has  cooled. 

Of  the  Boiler. 

However  pure,  water  may  seem  to  be,  it  deposits  an  earthy  sedi- 
ment which  should  not  be  allowed  to  accumulate.  This  deposit 
rapidly  hardens,  and  increasing  in  thickness,  it  prevents  the  ready 
access  of  heat  to  the  water  within  the  boiler:  thus,  to  supply  the  en- 

§ine  with  steam,  the  fire  must  be  raised,  fuel  is  wasted,  and  the . 
anger  of  deoiv  and  of  bursting  is  increased. 

Experiment  has  shown,  that  if  potatoes  in  proper  quantities  be  in- 
troduced within  the  boiler,  the  deposit  is  for  a  time  prevented,  the 
£ecula  of  the  potatoes  keeping  in  suspension,  the  earthy  sediment; 
but  the  viscous  matter  thus  formed,  as  it  increases  in  thickness,  hin- 
ders the  evolution  of  steam,  and  a  period  arrives,  when  its  removal 
is  indispensable;  this  period  depends  upon  the  nature  of  the  water 
nsed.  The  proprietors  of  the  engine  snould  determine,  by  experi- 
ment, the  proper  period  for  cleansing  the  boiler,  and  also  the  least 
possible  quantity  of  potatoes,  if  used,  which  will  produce  the  desired 
effect.  These  investigations  are  required,  not  only  by  a  regard  to 
safety,  but  to  economy;  since  the  action  of  the  fecula  will  retard  the 
production  of  steam. 

If,  notwithstanding  every  precaution,  a  boiler-tube*  should  crack, 
the  engineer  ought,  at  once,  to  inform  the  proprietor  of  the  fact^and 
the  latter  should  instantly  replace  the  cracked  tube  by  a  new  one. 
Patching  the  tube  would  only  conceal  the  mischief,  and  the  danger 
of  explosion  would  be  incurred. 

The  proprietor  and  engineer  should  observe,  attentively,  the  oxi- 
dation of  toe  surfaces  of  the  generating  tubes,  particularly  if  they 
be  of  cast  iron.  If  they  find  reason  to  suspect  that  any  of  their 
boiler  tubes  are  defective,  they  should  prove  them  anew  without  wait- 
ing for  the  visit  of  the  inspecting  engineer.  The  same  remarks  ap- 
ply to  boilers;  but  as  the  means  of  observation  are  not  so  frequent, 
the  engineer  and  proprietor  should  seize  every  occasion  to  ascertain 
the  condition  of  the  boiler;  when,  for  example,  one  or  more  of  the 

*  The  tubes  here  referred  to^  are  those  below  the  boiler  in  WooITi  engine. 
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Soeimtin^  tubes  are  to  be  replaced— -when  repairs  are  to  be  made  to 
e  covering  of  the  boiler,  or  when  it  is  emptied  to  be  cleaned,  the 
indications  afforded  bj  leaks,  should  be  carerallj  attended  to. 

When  a  leak  is  found  at  the  juncture  of  the  boiler  head  wiUi  the 
boiler,  or  at  the  head  of  one  of  the  generating  tubes,  no  attempt 
should  be  made,  while  the  ensine  is  in  action,  to  close  the  joint  bj 
tightening  the  screws;  b^  so  aoing,  a  risk  would  be  run  of  crackine 
the  head;  in  Uie  event  of  its  giving  waj,  the  workman  would  be  killed 
bj  the  splinters,  or  scalded  by  the  steam  and  hot  water. 

When  the  generating  tubes,  or  boilers,  are  to  be  cleaned,  the  pro* 
prietors  should  not  require  their  workmen  to  let  off  the  water  wnile 
jet  hot,  particularly  when  the  boiler  tubes  have  not  stop-cocks  at- 
tached to  them. 

Of  the  Supply  Pttmpf  and  the  level  of  the  unUer  wUhin  the  Bailer. 

When  a  float  is  used  to  show  the  level  of  the  water  within  a  boil- 
er, it  is  of  the  greatest  importance  that  the  level  should  be  kept  at 
tiiat  indicated  bj  the  horizontal  position  of  the  lerer,  attached  to  the 
float  The  engineer  must  not,  however,  trust  entirely  to  the  hori- 
zontal position  of  this  lever,  for  information;  he  must  satisfy  himself 
that  the  motion  of  the  float  is  perfectly  free.  He  must  especially 
be  certain  that  the  stuffing,  through  which  the  stem  of  the  float 
passes  steam-tight,  does  not  press  too  closely  upon  the  stem,  pre* 
renting  its  free  motion,  and  rendering  inaccurate  the  indication  af- 
forded by  the  float 

The  same  precautions  are  necessary,  when  the  float,  by  its  de- 
pression, opens  a  valve  through  which  water  is  supplied  to  the  boiler 
as  it  is  wanted* 

The  supply  pnmp  should  be  carefully  attended  to.  If,  from  negli* 
sence,  the  level  of  the  water  within  the  boiler  should  become  too 
low,  as  soon  as  it  is  ascertained,  the  supply  should  be  gradually 
increased,  otherwise  accident  may  result  The  water  rising  ra- 
pidly in  contact  with  the  sides  of  the  boiler,  which  the  fire  may  have 
neated,  might  produce  so  sreat  a  supply  of  steam,  that  the  pressure 
would  be  too  powerful  for  the  boiler  to  withstand.  The  danger 
would  be  imminent  if,  in  such  a  case,  the  safety  valves  were  out  of 
order,  or  overloaded. 

If  an  explosion  should  not  be  produced  by  a  defective  supply  of 
water,  the  least  evil  which  could  occur  would  be  the  fracture  of  the 
boiler. 

Safety  Valves. 

In  the  engines  where  these  valves  are  under  the  control  of  the 
fireman,  he  should  study  their  play,  and  ascertain  exactly  what  de- 
ffree  of  adhesion  they  have  to  the  valve  seats.  This  adhesion  must 
be  attended  to,  even  when  the  surface  of  contact  is  very  small* 
The  fireman  should  satisfy  himself,  by  frequent  trials,  that  these 
valves  have  the  freedom  of  motion  necessary  to  their  perfect  work- 
ing. In  order  to  this,  he  should  raise,  from  time  to  time,  the  arm  of 
the  lever,  to.  which  is  attached  the  constant  weight  with  which  the 
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▼mlTe  is  l^Mided,  to  ascertain  that  the  yaWe  has  not  acquired  an  ad- 
beaion  to  its  seat. 

When  the  valves  do  not  move  freely,  and  when  the  maximum^oad 
vrhich  they  are  to  bear,  is  placed  upon  them,  they  can  fulfil  their  ob* 
ject  bat  imperfectly;  they  confine  the  steam  which  should  be  sufi*ered 
to  escape;  it  accumulates,  and  may  perhaps  acquire  an  elasticity 
greater  than  that  which  the  boiler  can  resist.  This  fatal  eflfect 
mieht  also  be  produced,  if,  in  order  to  work  the  engine  more  ra- 
pidly, a  weight  has  been  added  to  that  which  constitutes  the«  pro- 
per load  of  the  safety  valve.  To  overload  the  safety  valve  is  ex- 
ceedingly dangerous;  ignorance  of  the  danger  incurred  would  con-* 
Btitute  tne  only  excuse  for  a  proprietor  who  should  order  such  a 
thing  to  be  done,  or  for  the  engineer  who  should  execute  such  an 
order.  The  firemen  ought  to  be  well  aware,  that  one  of  the  chief 
cftcta  of  an  explosion  would  be  to  allow  the  escape  of  an  immense 
c^nantity  of  hot  water  and  steam,  which  would  cause  their  death,  or 
inflict  extreme  suffering. 

Such  accidents  are  much  less  to  be  feared  in  engines  established 
in  conformity  with  the  royal  ordinance  of  October  29,  1823,  but  the 
safety  valves  should  not  the  less  be  watched,  and  kept  jierfectly 
free.  In  fact,  if  their-  play  were  stopped,  ever  so  little,  it  would 
happen,  upon  the  least  increase  of  the  fire,  that  the  steam,  instead  of 
escaping,  wonld  accumulate,  increasing  in  both  temperature  and 
elasticity;  it  would,  after  a  time,  melt  the  fusible  plates  applied 
to  the  boiler,  the  working  of  the  engine  would  be  thus  stopped,  and 
the  proprietor  must  incur  the  inconvenience  of  the  delay  incident  to 
the  replacing  of  this  plate.  The  proprietor  should  specially  visit 
every  day  the  valve  under  the  grating  of  which  he  has  the  key.  The 
valves  should  be  ground  very  frecjuently,  otherwise  they  will  sufi*er 
the  steam  to  escape.  The  necessity  of  keeping  them  in  order  is  im- 
perative, for  the  workmen  can  only  render  them  tight  by  increasing 
the  load  upon  them,  and  the  proprietor  cannot  too  strictly  prohibit 
their  beios  overloaded. 

When  tne  fire  is  left  to  burn  out,  or  when  it  is  covered  up,  in  or-^ 
der  to  be  relighted  the  next  day,  the  workshop  should  not  be  left,' 
before  it  is  ascertained  that  the  safety  valves  are  unloaded,  so  as  to 
permit  the  steam,  which  is  still  produced  to  escape  freely. 

Of  the  Steam  Gauge. 

1*be  gauge,  being  connected  with  the  interior  of  the  boiler,  shows 
always  the  rate  at  which  steam  is  generated,  and  the  degree  of  pres- 
sure produced  by  it.  The  variation  of  pressure  is  shown  by  the  mo- 
tion of  the  mercurial  column  ki  the  glass  tube,  and  the  amount  is 
measured  by  the  scale  attached  to  this  tube. 

This  instrument,  when  properly  constructed,  is  of  the  greatest 
vtility:  to  preserve  it  firom  accident,  it  should  be  enclosed  in  an  iron, 
or  bliss,  wire  grating. 

The  proprietor  should  ascertain  that  his  engine-men  are  duly 
sensible  of  the  advantages  of  this  instrument,  and  understand  the 
of  using  it. 
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It  IB  the  dtttr  of  the  firemen  to  consalt  the  ^age  very  frementl j, 
lind  to  be  guiaed  bj  its  indicatioos  in  regulating  the  fire,  wnaterer 
mtkj  be  the  resistance,  arising  from  the  worl^  to  be  done,  against 
which  the  machine  is  acting. 

Of  the  Inclosure  coniaimng  the  Engine. 

In  order  to  render  the  effects  of  explosion,  should  such  accident- 
alW  occur,  less  dan^rous,  the  boiler-house  must  be  completelj  in* 
suiated.  The  materials' stored  in  the  works  should  not  be  deposited 
within  several  yards  of  it  The  proprietor  would  violate  the  oth  art. 
of  the  royal  ordinance  of  Oct  29,  18£S,  if  he  should  fill  the  space 
between  the  neighbouring  bnildinirs  and  the  wall  about  the  boiler- 
house,  with  resisting  materials.  This  wall  cannot  answer  the  pur- 
pose of  that  ordinance  unless  it  has  an  open  space  around  it 

Finally,  it  is  indispensably  necessary  that  the  boiler-house  should 
be  kept  under  lock,  so  that,  in  the  amence  of  the  fireman,  no  one 
can  have  access  to  it  We  mav  imasine  that  if  the  safety  valves 
should  be  overloaded,  or  kept  down  by  wedging,  after  the  fire  has 
been  covered  up,  the  accumulation  of  steam  mi^t  occasion  an  acci- 
dent; precaution  is  as  necessary  in  this  case  as  m  those  dwelt  upon 
above.  The  superintending  care  of  the  proprietor,  and  the  vinlance 
of  the  engineer,  should  never  be  wanting' at  any  time  or  under  any 
circumstances. 

(Signed,)         Bsoqusr, 

Counsellor  of  State^  and  Direetor  General  of  Civil  Works  and  Mines. 
Paris,  9th  March,  1824. 


Circular  of  ^prillst^  1824,  to  the  Prefects  of  Dqiortments. 

Sir,— You  have  been  made  acquainted  with  the  royal  ordinance 
of  October  29th,  1823,  relating  to  hieh  pressure  engines.  Accord- 
ing to  the  8th  art.  of  that  ordinance,  Uie  instructions  in  reference  to 
the  precautions  to  be  observed  in  the  use  of  these  engines,  must  be 
printed  and  posted  up  in  the  workshops. 

The  engineers  of  mines  of  the  department,  or,  in  their  default, 
the  government  civil  engineers,  having  been  charged,  by  art  T,  with 
executing  the  principal  parts  of  that  ordinance,  I  assembled  a  board, 
composed  of  those  members  of  both  corps  best  acquainted  with  the 
subjects  committed  to  them,  and  requested  them  to  prepare  a  set  of 
instructions  in  relation  to  the  measures  of  precaution  to  be  habitually 
observed,  in  the  use  of  the  hieh  pressure  engine.  These  instructions 
were  approved  on  the  19th  of  last  March,  by  his  excellency,  the  mi- 
nister of  the  interior. 

I  have  the  honour  to  transmit  —  copies.  You  will  please  to  have  the 
instructions  printed,  and  posted  up  in  workshops  where  there  are 
engines,  which  come  under  the  terms  of  the  first  art  of  the  ordi- 
nance of  October  29th. 

You  will  also  transmit  copies  to  the  proprietors  of  engines,  re- 
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Saestioff  them  to  make  abridged  extracts  from  them,  applicable  to 
le  kind  of  engine  which  they  u§e. 

I  am  now  preparing  materials  for  a  second  set  of  instructions,  in 
relation  to  the  execution  of  the  Sd,  4th,  and  5th  articles  of  the  ordi- 
nance; these  articles  refer  to  the  proof  to  which  the  boilers  must  be 
subjected,  to  the  valves  to  be  applied  to  each  end  of  the  top  of  the 
boiler,  and  to  the  two  fusible  plates  intended  to  prevent  explosions. 
I  shall  have  dies  made,  to  be  sent  to  the  engineers  whose  duty  it 
is  to  have  marked  upon  every  boiler,  the  degree  of  pressure  with 
which  it  has  been  calculated  to  work,  and  according  to  which  the 
proof  has  been  made,  as  also,  the  temperature  at  which  the  metal 
plates  attached  to  the  boiler  are  fusible. 

Under  existing  circumstances,  to  secure  manufacturers  as  much 
as  possible  from  accident,  I  beg  you  to  attend  at  once  to  the  execu- 
tion of  art.  6th  of  the  ordinance,  according  to  which  a  boiler  must 
not  be  placed  in  an  enclosure  of  less  than  twenty-seven  times  the 
capacity  of  the  boiler. 

The  enclosure  must  be  lighted  on  two  sides  at  least,  by  windows 
closed  by  light  shutters  opening  outward.  It  must  not  be  contigu- 
ous to  the  walls  of  adjacent  i>uildings,  from  which  it  must  be  sepa- 
rated br  a  wall  of  at  least  three  feet  thick,  distant  two  yards  from 
the  building.  It  must  be  separated  by  a  wall  of  the  same  thickness 
from  any  interior  workshop.  There  must  be  neither  dwelling  nor 
workshop  above  the  boiler-house. 

I  shall  have  the  honour  to  transmit  hereafter  to  you,  and  to  the 
engineers  of  mines,  and  civil  engineers,  new  instructions  in  relation 
to  the  valves,  the  fusible  plates,  and  the  application  of  the  dies,  &c. 

(Signed,)        BEcquET, 
Cotmsellor  oj  Stale^  and  Director  Genercd  of  Civil  Works  and  Mines. 


On  the  Disease,  called  Painter^s  CoHc,  to  which  certain  Drades  are 

liable. 

We  have  extracted  from  the  valuable  work  on  Poisons,  by  Dr. 
Christison,  of  Edinburgh,  an  account  of  the  disease,  known  as  the 
painter's  colic,  to  which  certain  trades  are  liable.  The  article  con- 
tains a  plain  statement  of  the  causes  producing  the  complaint,  and  of 
the  precautions  necessary  to  prevent  their  action. 

Dr.  Christison  commences  with  some  observations  on  the  various 
ways  in  which  lead  enters  the  system,  which  we  do  not  think  it 
necessary  to  extract,  and  then  proceeds  to  make  the  following  re- 
marks on  the  trades  which  expose  workmen  to  its  influence. 

[Com.  Pub. 

The  roost  accurate  information  on  this  subject  is  contained  in  the 
work  of  M^rat  He  places  foremost  in  the  list,  miners  of  lead.  In 
this  country  miners  are  now  rarely  affected,  because  the  frequency 
of  cdica  pictonum  [painter's  colic]  among  them  formerly,  lead  their 
masters  to -study  the  subject,  and  to  employ  proper  precautions  for 


Digitized  ^y 


Google 


260  On  Colic  from  Lead. 

remoying  the  clanger.  It  has  been  stated  by  Dr.  PercintU  and -is 
generally  thought,  that  the  whole  of  the  workmen  in  lead  mines  are  apt 
to  be  attacked  with  the  colic*— those  who  dig  the  sulphiiret,  as  well 
as  those  who  roast  the  ore.*  If  this  idea  were  correct,  it  would  be  in 
contradiction  with  the  general  fninciple  in  toxicology,  that  the  me- 
tals are  not  poisonous  unless  oxidatea.  But  the  opinion  is  in  all  pro- 
bability founded  on  error;  for  I  am  informed  by  Afr.  Braids  who  was 
some  years  surgeon  at  Leadhills  in  Lanarkshire,  that  the  workmen 
who  dig  and  pulverize  the  ore  there,  although  liable  to  yarioos  diseases 
connected  with  their  profession,  and  particularly  to  pectoral  com- 
plaints, never  have  the  lead  colic  until  they  also  work  at  the  smelt- 
ine  furnaces.  Next  to  miners  may  be  ranked  manufacturers  of 
lithaiige,  red  lead,  and  white  lead.  The  workmen  at  these  manafac- 
tories  are  exposed  to  inhale  the  fumes  from  the  furnaces,  or  the  dust 
from  the  pulverizing  mills.  It  i^  chiefly  among  the  workmen  of  a 
white  lead  manufactory  in  the  nei^bourfaood  of  Edinbur^  that  I 
have  had  an  opportunity  of  witnessing  the  lead  colic  By  a.simple 
change  the  proprietor  lately  made  in  the  process,  and  which  will  be 
mentioned  presently,  the  disease  has  been  almost  extirpated. 

Next  in  order,  perhaps  among  the  same  class  with  colour-makers, 
are  house  painters.  The  cause  of  their  liability  is  the  great  quantity 
of  the  preparations  of  lead  contained  in  the  paints  they  use.  It  would 
appear  that  lead  colic  is  most  frequent  among  people  of  that  trade  in 
cities  of  the  lai^est  size.  In  Geneva,  I  am  informed  by  my  friend 
Dr.  C.  Ckrindei  of  that  place,  colica  pictonum  is  now  almost  unkiiown, 
and  never  occurs  among  painters.  In  Edinbui^  it  is  also  little 
known  among  painters.  A  journeyman  painter,  a  patient  of  mine 
in  the  infirmary,  had  been  seventeen  years  in  the  trade,  and  yet  did 
not  know  what  the  painter's  colic,  or  lead  palsy,  meant.  In  London, 
according  to  the  dispensary  reports,  and  in  raris,  according  to  the 
tables  of  M^rat,  many  workmen  of  the  trade  suffer.  I  have  ^n  in- 
formed by  an  intelligent  workman,  once  a  patient  of  mine,  who  had 
been  a  journeyman  painter  both  in  London  and  in  Edinburgh,  that 
the  number  of  his  acquaintances  who  had  been  affected  with  the 
colic  in  the  metropolis  was  incomparably  greater  than  here.  This 
man  ascribed  the  diffisrence  to  the  working  hours  being  more  in  the 
former  place,  so  that  the  men  had  not  leisure  enough  to  make  it  worth 
their  while  to  clean  themselves  carefully  in  the  intervals.  This  ap- 
pears a  very  rational  explanation.  I  do  not  know  how  the  great  preva- 
lence of  colic  among  painters  in  Paris  is  to  be  accounted  for.  Plumb' 
efs,  sheet-lead  manufacturers,  and  lead  pipe  makers,  are  also,  for 
obvious  reasons,  apt  to  suffer,  but  as  they  are  not  necessarily  exposed  to 
the  vapours  of  lead,  and  sufi*er  only  in  consequence  of  handling  it  in  the 
metallic  form,  it  ought  to  be  an  easy  matter  to  protect  them.  They 
themselves  conceive  that  a  very  hazardous  part  of  their  occupation  is 
the  removing  of  the  melted  lead  from  the  melting  pot  to  make  the  sheets 
or  pipes;  but  this  operation  is  not  dangerous  if  the  melting  pots  are 

Eroperiy  constructed.    A  few  cases  of  lead  colic  occur  amon^  glass- 
lowers,  glaziers,  and  potters,  who  use  the  oxide  of  lead  in  their 

•  On  the  Poison  of  Lead,  p.  22. 
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respective  maniiractttredk  Tliere  are  a  few  also  among  lapidaries, 
ana  others,  who  use  it  fof  grindiDg  and  polishing  stones  or  metals, 
and  among  grocers  and  colourmen  who  sell  its  various  preparations* 
Printers  are  rarelj  attacked  with  the  colic,  but  they  are  generally 
considered  to  be  subject  to  partial  palsy  of  the.  hands,  which  is  as- 
cribed to  the  frequent  handling  of  the  types.  I  have  met  with  one 
case  apparently  of  this  nature.  Lead  is  not  the  only  metal  to  which 
the  power  of  inducing  colica  pictonum  has  been  ascribed*  Mirat  has 
mentioned  several  instances  of  the  disease  occurring  among  brass- 
founders  and  other  artisans  who  work  with  copper.*  TronMn  quotes 
Scheuchzer  for  a  set  of  well-marked  cases  which  happened  in  a  con- 
vent of  monks,  and  where  the  malady  was  supposed  to  have  been 
traced  to  all  the  utensils  for  preparing  and  keeping  their  food,  having 
been  made  of  untinned  copper.t  The  same  author  mentions  two 
cases,  one  of  which  came  under  his  immediate  notice,  where  the  ap- 
parent cause  was  the  long-continued  use  of  antimonial  preparations  in- 
temally4  M^rat  has  likewise  found  a  few  iron-smiths  and  white- 
iron-smiths  in  the  list  kept  at  one  of  the  Parisian  ho8pital8.§  Cases 
of  colica  pictonum  have  even  been  noticed  by  M6rat  among  varnish- 
ers,  plasterers,  quarrymen,  stone  hewers,  marble  workers,  statuaries, 
saltpetre  makers  ;||  and  Tronchin  enumerates  among  its  causes  the 
immoderate  use  of  acid  wine  or  of  cider,  checked  perspiration,  sea 
scurvy,  melancholy.  But  the  only  substance  besides  lead,  whose 
operation  in  producing  colica  pictonum  has  been  traced  with  any  de- 
gree of  probability,  is  copper;  and  even  among  those  artisans  who 
work  with  copper  the  disease  is  very  rare.  As  to  the  other  trades- 
men mentioned  by  M^rat,  it  is  so  very  rare  among  them,  that  we  may 
safely  impute  it,  when  it  does  occur,  to  some  other  cause  besides 
what  the  trade  of  the  individual  exposes  him  to;  and  in  general  the 
secret  introduction  of  lead  into  the  body,  mav  be  presumed  to  be  the 
real  origin  of  his  malady.  Still,  however,  the  connexion  of  colica 
pictonum  with  other  causes  besides  the  poison  of  lead,  is  upheld  by 
so  many  facts,  and  is  believed  by  so  many  authorities,  that  .this  dis- 
ease cannot  be  safely  assumed,  even  in  its  most  characteristic  form, 
as  supplying  undoubted  evidence  of  the  introduction  of  lead  into  the 
system. 

The  work  of  M^rat  contains  some  interesting  numerical  docu- 
ments, illustrative  of  the  trades  which  expose  artisans  to  colica  pic- 
tonum. They  are  derived  from  the  lists  Kept  at  the  hospital  of  La 
Charite  in  Parts,  during  the  years  1776  and  1811.  The  total  number 
of  cases  of  colica  pictonum  in  both  years  was  279.  Of  these  241 
were  artisans,  whose  trades  exposed  them  to  the  poison  of  lead, 
namely,  148  painters,  28  plumbers,  16  potters,  15  porcelain-mak- 
ers, 12  lapidari^,  9  colour-grinders,  3  glass-blowers,  2  glaziers,  2 
toy-men,  2  shoemakers,  a  printer,  a  lead -miner,  a  leaf-beater,  a  shot 
manufacturer.     Of  the  remainder,  17  belonged  to  trades  in  which 

*  De  la  Colique  MeUlIique.  f  De  Colica  Pictonum,  p.  S6. 

%  De  Colica  Pictonum,  p.  65.  %  De  la  Colique  Metallique,  p.  23. 

I  De  la  Colique,  Passim. 
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thej  were  eiposed  to  copper,  nameij*  7  kHitton-mtkers,  5  brass 
foundersy  4  brasierst  and  a  copper- turner.  The  remaining  twenty- 
one  were  tradesroeut  who  worked  iittlct  if  at  all,  with  either  nuetat, 
namely,  4  Tarnishers,  2  gilders,  2  locksmiths,  a  hatter,  a  saltpetre- 
maker,  a  wine-grocer,  a  vine-dresser,  a  labourer,  a  distiller,  a  hat- 
ter, a  stone-cutter,  a  calciner,*  a  soldier,  a  house  servant,  a  waiter, 
and  an  attorney's  clerk.  Age  or  youth  seems  not  to  aflTord  any  pro* 
tection  against  the  poison.  Of  the  279  cases,  £4  were  under  20, 
and  among  these  were  several  painter-bo^s,  not  above  fifteen  years 
old|  113  were  between  nineteen  and  thirty;  66  between  twenty- 
nine  and  forty;  58  between  thirty-nine  and  filfty;  28  between  forty- 
nine  and  sixty;  and  10  older  than  sixty.  These  proportions  will 
correspond  pretty  nearly  with  the  relative  number  of  workmen  of 
similar  ages.  Among  the  279  cases,  fifteen  died,  or  5.4  per  cent 
«  «  *  •  • 

The  mode  of  preventing  the  influence  of  the  poison  becomes  a  sub- 
ject of  great  importance;  and  more  particularly  when  we  consider 
the  vast  number  of  workmen  in  different  trades,  whose  safety  it  is 
calculated  to  secure. 

On  this  subject  many  useful  instructions  are  laid  down  in  the  work 
of  Mirat  He  very  properly  sets  out  with  insisting  on  the  utmost 
re^rd  being  paid  to  cleanliness, — a  point  too  much  neglected  by  most 
artisans,  and  neglected  particularly  by  those  to  whom  it  is  most  ne- 
cessary, the  artisans  wno  work  with  the  metals.  In  proof  of  the 
importance  of  this  rule  he  observes,  he  knew  a  potter  who  contracted 
the  lead  colic  early  in  life,  when  he  was  accustomed  to  go  about 
very  dirty,  but  for  thirty  years  after  had  not  any  return  of  it,  in  con- 
sequence simply,  of  a  scrupulous  attention  to  cleanliness.  In  order 
to  secure  a  due  degree  of  cleanliness,  three  points  should  be  attended 
to.  In  the  first  place  the  face  and  hands  should  be  washed  once  a 
day  at  all  events,  the  mouth  well  rinsed  and  the  hair  occasionallv 
combed.  Secondly,  frequent  bathing  is  of  great  consequence,  botn 
with  a  view  to  cleanliness  and  as  a  general  tonic;  so  that  masters 
should  make  it  an  object  to  provide  their  workmen  with  sufficient 
means  and  opportunities  for  practising  it  Lastly,  the  working 
clothes  should  be  made,  not  of  woollen,  but  of  strong,  compact  linen, 
should  be  changed  and  washed  at  least  once,  and  still  better  twice, 
a  week,  and  should  be  worn  as  little  as  possible  out  of  the  workshop. 
While  at  work  a  cap  of  some  light  impervious  material  should  al- 
ways be  worn. 

r^ext  to  cleanliness,  the  most  important  article  of  the  general  pro- 
phylaxis, relates  to  the  means  to  be  employed  for  preventing  the 
food  of  the  workmen  from  being  impl^esnated  with  lead.  For  this 
end  it  is  essential  that  they  never  take  their  meals  in  the  workshop, 
and  that  before  eating  they  wash  the  lips  and  hands  with  soap  and 
water,  and  brush  out  all  particles  of  dirt  which  may  have  lodged  un- 
der the  nails.  It  is  also  of  some  moment  that  they  breakfast  before 
going  to  work  in  the  morning. 

Derangements  of  the  digestive  organs  should  be  watched  with 

•  Cakinetir^—^  calciner  of  gypsum,  I  believe. 
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preat  care.  If  thej  appear  to  arise  from  the  poison  of  lead,  the 
indiTidaal  should,  with  the  verj  first  symptom,  leave  off  working  and 
take  a  laxative.     Habitual  constipation  shouki  be  provided  against. 

The  nature  of  the  diet  of  the  workmen  is  of  some  consequence* 
It  should  be  as  far  as  possible  of  a  nutritive  and  disestible  kind. 
There  is  some  reason  for  believing  that  the  free  use  offat  and  fatty 
articles  of  food  is  a  preservative.  Dehaen  was  told  bj  the  proprie- 
tor and  physician  or  a  lead  mine  in  Styria,  that  the  work  people 
were  once  very  liable  to  colic  and  palsy,  but  that,  after  they  were 
told  bv  a  quack  doctor  to  eat  a  good  deal  of  fat,  especially  at  break- 
hstf  they  were  exempt  from  these  diseases  for  three  years.*  An- 
other fact  of  the  kind  was  communicated  to  Sir  Oeorge  Bakery  by  a 
phvsician  at  Osterhout,  near  Breda.  The  villase  used  to  be  the  re- 
sidence of  a  great  number  of  potters,  among  whom  he  did  not  wit- 
ness a  single  case  of  lead  colic  in  the  course  of  fifteen  years,  and  he 
attributes  their  immunity  to  their  havins  lived  much  on  cheese,  but- 
ter, bacon,  and  other  fatty  kinds  of  food.t  Mr.  Wilson  says,  in  his 
account  of  the  colic  at  Lead-hills,  in  Lanarkshire,  that  Enslish  work- 
men, who  live  much  on  fat  meat,  suffer  less  than  Scotchmen,  who 
do  not4 

Some  have  likewise  proposed,  as  an  additional  preservative,  that 
the  exposed  parts  of  the  body  should  be  anointed  with  oily  or  fattv 
matters.  But  Mdrai  maintains  with  some  reason,  that  the  lead  will 
be  thereby  enabled  to  penetrate  the  cuticle  more  easily  by  friction 
and  pressure. 

The  observance  of  the  preceding  rules  will  depend,  of  course,  in 
a  great  measure,  on  the  intelligence  and  docility  of  the  workmen, 
directed  by  the  vigilance  and  authority  of  their  masters. 

Some  other  objects,  also  of  much  consequence,  are  to  be  attained 
by  the  humanity  and  skill  of  the  masters  only. 

The  workshop  should  be  spacious,  and  both  thoroughly  and  sys- 
tematically ventilated;  the  external  air  being  freely  admitted  when 
the  weather  will  allow,  and  particular  currents  being  established,  by 
which  floating  particles  are  carried  through  the  workshop  in  certain 
invariable  and  known  courses.  Miners,  and  others  who  work  at 
furnaces  in  which  lead  is  smelted,  fused,  or  oxidated,  should  be  pro- 
tected by  a  strong  draught  through  the  furnaces.  Mr.  Braid  in- 
forms me,  that  wherever  furnaces  of  such  a  construction  have  been 
built  at  Lead-hills,  the  colic  has  disappeared,  while  it  continues  to 
recur  where  furnaces  are  still  used  of  the  old,  low-chimneyed,  form. 
Manufacturers  of  litharge  and  red  lead,  used  formerly  to  suffer  much 
in  consefjjuence  of  the  furnaces  bein^  so  constructed,  a&  to  compel 
them  to  inhale  the  fine  dust  of  the  oxides.  In  drawing  the  furnaces 
the  hot  material  is  raked  out  upon  the  floor,  which  is  two  or  three 
feet  below  the  aperture  in  the  turnace;  and  the  finer  particles  are 

*  Ratio  Medendt,  p.  1.  c.  9.  de  VAriis. 
fTrara.  of  London  Coll.  of  Phys.  3.  457. 
t  Kd.  Phys.  and  Lit.  Em.  1.  521. 
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therefore  driven  op  and  diffiised  through  the  apartment.  But  this 
obvious  danger  is  now  completely  averted  bj  a  subsidiary  chimney, 
which  rises  in  front  of  the  drawing  aperture,  and  through  which  there 
is  a  strong  current  of  air  attracted  from  the  apartment,  the  hot  ma- 
terial on  the  ground  performing  the  part  of  a  fire. 

In  white  lead  manufactories  a  very  important  and  simple  improve- 
ment has  been  effected  of  late,  in  some  places,  by  abandoning  the 
practice  of  dry  grinding.  In  all  manufactories  of  the  kind,  the  ul- 
timate pulverising  of  the  white  lead  has  been  lone  performed  under 
water.  But  in  general,  the  preparatory  process  of  rolling,  by  which 
the  carbonate  is  separated  from  the  sheets  of  lead  on  which  it  is 
formed,  continues  to  be  executed  dry.  This  is  a  very  dangerous 
operation,  because  the  workmen  must  inhale  a  great  deal  of  the  fine 
dust  of  the  carbonate.  In  an  extensive  whitehead  manufactory  at 
Portobello,  the  process  is  entirely  performed  under  water,  or  with 
damping;  and  to  this  precaution,  in  a  great  measure,  are  imputed  the 
improvement  which  has  taken  place  in  the  health  of  the  workmen, 
and  their  superior  immunity  from  disease,  over  those  of  Hull  and 
other  places,  where  I  am  informed  the  same  precaution  is  not  taken. 

The  only  operation  now  considered  dangerous  at  the  .Portobello 
works,  is  the  emptying  of  the  drying  stove,  and  the  packins  of  the 
white  lead  in  barrels;  and  the  dust  which  is  then  oiffused  is  kept 
down  as  much  as  possible,  by  the  floor  being  maintained  constantly 
damp.  By  these  precautions,  and  by  care  being  taken  to  make  the 
workmen  wash  their  hands  and  faces  before  leaving  the  works  for 
their  meals,  and  to  administer  a  brisk  dose  of  castor  oil  on  the  first 
appearance  of  any  complaint  of  the  stomach  or  bowels,  the  manu- 
facturer succeeded  in  extirpating  the  colica  pictonum  entirely  for 
several  vears.  Last  year  it  appeared  again  to  a  limited  extent 
among  tne  work  people,  apparently  in  consequence  of  the  rules  as 
to  cleanliness,  not  having  oeen  so  carefully  enforced. 


Remarks  im  the  Different  Modes  of  applying  power  for  Locomotive 

Purposes. 

(Concluded  from  page  263.) 

Before  leaving  the  subject,  it  may  not  be  reckoned  improper  to 
estimate  the  facilities  which  the  condensed  air  system  affords  to  loco- 
motion on  common  roads.  It  has  already  been  observed,  that  the 
various  inconveniences  and  obstacles  which  present  themselves  in 
regulating  the  supply  of  steam  power  to  meet  an  ever-varying  op- 
IN>sing  force  have,  as  yet,  entirely  prevented  its  effectual  applica- 
tion on  common  roads.  By  applying  a  reservoir  of  condensed  air, 
however,  and  the  necessary  apparatus  of  communication,  this  hin- 
derance  is  removed,  and  in  every  case  of  expenditure  the  greatest 
economy  is  introduced.  To  gam  a  complete  knowledge  of  its  ex- 
pediency, it  therefore  only  remains  to  have  an  accurate  notion  of 
the  additional  weight  of  the  reservoir  and  machinery  requisite  to  re- 
tain, with  most  perfect  safety,  the  necessary  quantity  of  power.  To 
avoid  circumlocution,  these  several  advantages  mav  be  conveniently 
displayed  in  the  form  of  a  table,  which  is  arranged  in  the  following 
manner:— 
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.  1 

2 

3 

4 

5 

6 

Ascent 

Contents  of 
Reservoir  in 
Cubic  feet 

Dtameter 

of 

Reservoir 

in  Feet 

Tblckneci 

of  Reser- 
voir in 
Indies. 

Weight 
of  Re- 
servoir 
in  lbs. 
Avoirf. 

Horizontal 
Length  In 
Mil». 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

800 

1000 

1500 

2000 

2357 

65.710 
66.954 
68.198 
69.442 
70.686 
71.930 
73.174 
74.418 
75.662 
76.906 
78.150 
79.394 
80.638 
85.614 
90.590 
103.030 
115.470 
124.352 

4.035 
4.061 
4.086 
4.110 
4.135 
4.160 
4.183 
4.204 
4.228 
4.252 
4.277 
4.298 
4.320 
4.408 
4.491 
4.688 
4.870 
5.000 

.605 
.609 
.613 
.616 
.620 
.624 
.627 
.631 
.634 
.638 
.641 
.645 
.648 
.661 
.674 
.703 
.730 
.750 

1238 
1262 
1287 
1311 
1336 
1360 
1384 
1408 
1432 
1455 
1477 
1499 
1520 
1615 
1709 
1936 
2176 
2356 

10.000 
10.189 
10.379 
10.668 
10.758 
10.947 
11.137 
11.326 
11.516 
11.705 
11.896 
12.084 
12.274 
13.032 
13.790 
15.685 
17.580 
18.932 

The  first  column  presents  the  height  in  feet  which  has  to  be  over- 
come, and  is  equal  to  the  sum  of  the  height  of  all  the  inclinations  of  ^ 
ascent,  which  is  gone  over  in  the  horizontal  distance  of  10  miles. 
The  second  shows  the  number  of  cubic  feet  of  air,  having  50  atmo- 
spheres' condensation  contained  in  the  reservoir,  being  5  times  the 
quantity  of  power  necessary  to  impel  the  loaded  coach,  reservoir, 
and  machinery,  estimated  at  6  tons,  over  a  horizontal  distance  of 
10  miles  (the  force  of  traction  being  estimated  at  ^^  the  whole  load,) 
and  up  ascending  inclinations,  the  sum  of  the  vertical  heights 
of  which  are  considered  variable,  and  denoted  by  the  figures  in 
the  first  column.     The  quantities  in  this  column  are  calculated 

firom  the  formula  SWss — - — ,  already  explained  and  demonstrat- 

ed.  The  third  column  shows  the  corresponding  diameters  of  the 
reservoir,  considered  as  a  spherical  shell.  The  fourth  column  shows 
the  requisite  thickness  of  the  reservoir — supposed  to  be  malleable 
iron — having  a  cohesive  force  of  75,000  lbs.  to  the  square  inch, 
one-fifth  of  which  being  taken  as  the  quantity  M  in  the  formula 

/ss^_(8ee  note  A,)  from  which  the  figures  in  this  column  were  cal- 
culated. The  fifth  column  represents  the  corresponding  weight  of 
the  reservoir,  a  cubic  foot  of  the  iron  being  supposed  to  weigh  480 

lu     .u    r        1    ._  .      480  X  3.1416  XD»£     T^,,      ^^^         .... 
lbs;  the  formula  being — -^ —D"^  X  .873= weight  m 

lbs.    The  figures  in  the  sixth  or  last  column,  represent  the  respec- 
tive distances  to  which  the  coach  would  proceed  on  a  level  road, 
having  a  reservoir  with  dimensions,  &c.  as  specified  in  the  foregoing 
columns. 
This  table  appears  to  show  satisfactory  evidence  of  the  practica- 
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bilitj  of  this  sjsteni  on  common  roads,  and  the  only  dtfBcoltj  which 
can  remain  to  lead  to  different  conclusions  is  the  uncertainty  of  an 
efficient  mode  for  the  direct  application  of  the  power.  If  this  were 
discovered,  and  all  the  practical  difficulties  removed,  it  must  be  en- 
couraging to  reflect  that  a  coach,  weighing  6  tons,  including  a  re- 
servoir of  condensed  air,  5  feet  in  diameter,  and  weighing  one  ton, 
could  move  at  almost  any  velocity  over  a  distance  of  \7  miles,  and 
ascend  inclinations  having  a  total  vertical  height  of  1500  feet.  (Note 

(Note  B.) — ^To  the  great  velocity  to  which  locomotive  steam  carriages  aspire, 
the  reaiatance  of  the  air  must  prove  a  aerioua  obstacle.  Of  late  a  speed  of  40 
or  50  mllea  an  hour  is  said  to  have  been  attempted — it  will  be  interesting  to 
calculate  the  exact  amount  of  this  resistance.  A  body  descending  by  the  force 
of  gravity  continually  receives  new  impresnons,  equal  in  equal  times,  which 
introduces  an  equably  accelerated  velocity.  This  velocity  continually  increas- 
ing, may  be  repreaented  by  one  side,  AE^  of  a  triangle,  whilst  the  other  side, 
AC,  may  represent  the  time  elapsed  since  the 
y^  commencement  of  the  motion,  which  likewise 

undergoing  a  simultaneous  increase,  AB  will  al' 
ways  be  proportional  to  AC.  In  ascertaining  the 
resistance  of  air,  the  pressure  of  this  resistance 
is  to  be  compared  with  the  force  of  graritation. 
With  regard  to  the  former  we  have  to  observe, 
that  the  velocity  being  uniform,  the  quantity  of 
matter  varies;  let  AC,  in  this  instance  again,  re- 
present the  time,  and  AB  the  distance  g^one  over 
-^  in  this  time,  or  the  quantity  of  air  which  impinges 
-^  against  the  carriage.  It  is  evident,  that  in  a  small 
instant  aC  the  velocity  being  uniform,  the  quantity  of  air  which  has  impinged 
during  the  lapse  of  this  instant  is  proportional  to  aO,  and  may  be  represented 
by  aft,  which  is  to  aC::AB.  AC.  In  gravitation,  therefore,  the  quantity  of  mat- 
ter is  constant,  the  velocity  increasing  with  the  time,  whilst  in  the  resistance  of 
air  or  any  other  fluid  the  velocity  is  constant  whilst  the  matter  augments  with 
the  time.  If  then  in  equal  time  AC.AC,  the  two  products  AB.AC,  AB.  AC, 
are  equal,  the  pressure  and  resistance  mutually  balancing  each  other,  an  equi- 
librium will  take  place.  This  may  be  understood  likewise  from  considering 
that  momentum  of  every  kind  is  compounded  of  the  velocity  of  the  moving 
body,  and  the  quantity  of  matter  which  is  in  this  body,  both  being  equally  ne- 
cessary to  the  production  of  motion,  if  in  one  case  the  velocity  augments  whilst 
the  quantity  of  matter  is  constant,  the  resulting  momenta  are  the  same  as  if  the 
quantity  of  nuitter  increased  in  an  equal  ratio  and  the  velocity  remained  con- 
stant. To  illustrate  this  by  a  practical  example,  we  may  attempt  by  this  me- 
thod to  calculate  the  resistance  of  a  square  foot  of  surface  moving  in  air  at  the 
velocity  of  30  miles  an  hour.  Assuming  the  specific  gravity  of  air  as  *0012, 
water  being  1,  and  a  cubic  foot  of  it  weighing  62|  lbs.  the  distance  moved  over 

30x5280 
in  a  second  will  be — 35QQ    =al»47x  30=44  feet,  and  the  quantity  of  matter 

impinging  in  that  time  3s44x*0012x62.5=s3.3  lbs.  the  product  of  this  quan- 
tity by  44  (or  the  velocity,)  and  divided  by  32  17  (the  foroe  of  gravity)  will 

44X3-3 
give  the  number  of  pounds  pressure  on  the  square  foot,  or    39.17  =4.536  lbs. 

In  this  manner,  A  representing  the  velocity  in  miles  per  hour,  we  obtain  the 

/A  5280\t 
formula  \'^600~/  .075^.00504  A*  lbs.s:the  pressure  on  a  square  foot  of  sur- 

32.166 
face  moving  in  air  at  the  rate  of  A  miles  an  hour.— See  Table  in  the  following 
page. 


Digitized  by 


Google 


Mode  of  Applying  Power  for  Locomotive  Purposes.  287 

Surelr  such  conclusions  afford  the  greatest  encouragement  for  a 
practical  trial  of  the  system;  and  if  found  to  succeed,  the  advan- 
tages to  be  derived  from  its  'application  must  prove  incalculable. 
The  steam-engine  would  acauire  double  value  and  efficacy,  and, 
from  its  superior  economy  ana  convenience,  mieht  tend  to  abridge, 
and  finally  abolish,  every  description  of  animal  labour.  Altogether, 
the  subject,  however  much  at  present  it  wants  the  aid  of  practical 
experience,  is  not  unworthy  of  public  attention,  and  from  the  emi^ 
nent  good  which  is  likely  to  spring  from  it,  seems  well  calculated  to 
excite  the  efforts  of  ingenious  and  enterprising^engineers.  The  ob- 
ject of  the  foregoing  remarks  has  chiefly  been  to  rouse  the  attention 
of  your  correspondents  to  the  subject.  A  patent  has  been  taken  out 
by  a  gentleman  in  Wales  for  this  mode  of  stowing  and  applying 
power,  but  not  having  heard  of  its  having,  as  yet,  undergone  any 
experimental  trial,  it  would  be  highly  interesting  if  any  of  your 
readers  could  supply  any  information  upon  this  subject,  and  would 
much  oblige,  sir,  your  obedient  servant, 

Edinburgh^  Nov.  1830.  N.  S.  N. 
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To  our  Readers. 

We  are  promised  that  a  further  portion  of  the  Report  of  the 
Committee  on  Water  Power  will  be  in  readiness  to  present  to  our 
readers  in  the  number  for  June  next:  the  nature  of  the  calcula- 
tions must  necessarily  produce  intervals  between  the  appearance 
of  the  different  parts  of  this  Report. 

Committee  on  Publications. 


Meteorological  Observations  for  March,  1831. 


Therm. 

Barometer. 

Wind. 

Water 
fallen  in 
rain  and 
snow. 

State  of  the  weather,  and 
Remarks. 

Moon. 

Days. 

Sun 
rise. 

3 
P.M. 

San 
rise. 

3,  P.M. 

Direction. 

Force. 

Inches 

Inches. 

Inches. 

1 

yp 

540 

30.15 

30.15 

W.W. 

Calm. 

Clear.          Clear. 

2 

38 

58 

.36 

39.95 

W.S. 

do. 

.03 

Clear— riwr  open— ratal. 

3 

46 

54 

39.93 

.83 

W.  W. 

Moderate. 

Clear.          Cloudy. 

4 

34 

48 

.90 

.93 

W.SW. 

do. 

Clear.          aoudy. 

5 

44 

63 

.80 

.85 

W.W. 

do. 

.19 

Crdy-crdy-rain  in  nlg^t. 
Cloudy— cloudy— rain. 

C 

6 

48 

43 

.86 

.84 

8.  S. 

do. 

.17 

7 

39 

49 

.70 

.70 

SW.  W. 

Blustering. 

.01 

Fog-flying  cloud*— rain. 

1 

30 

43 

.90 

30.00 

W.W. 

Moderate. 

Clear-flying  clouds. 

30 

50 

.95 

20.80 

s.s. 

do. 

.01 

Crdy-cIear-sllghiraJn. 

10 

32 

44 

.80 

.85 

W.W. 

do. 

Clear.          Clear. 

11 

39 

50 

30.00 

30.00 

8E.S. 

do. 

Clear— white  ftost-elear. 

19 

37 

58 

39.80 

29.70 

SW.8. 

do. 

Cloudy.        Cloudy. 

® 

13 
14 

33 
33 

53 
48 

.53 
.65 

.50 
.75 

W.W. 
do. 

Blustering, 
do. 

White  frosufog-fly.cl'ds. 
Ciear-^yingdoads. 

15 

31 

56 

.75 

.83 

do. 

Moderate. 

Clear.          Clear. 

16 

48 

48 

.65 

.65 

aw.  w. 

do. 

Cloudy  ckwidy-drtzzlet 

17 

34 

36 

.60 

.60 

SB.  NW. 

Blustering. 

.16 

Ctoudy-anow  squall. 

18 

SO 

38 

30.30 

30.90 

W.SW. 

Moderate. 

Clear.           Clear, 

19 

34 

43 

39.74 

99.60 

s.  w. 

Blustering. 

.30 

Rain-flytngclondfl. 

^ 

90 

89 

38 

.72 

.83 

W.W. 

do. 

Clear.          Clear. 

31 

S3 

43 

30.15 

3a35 

do. 

Moderate. 

Clear.           Clear. 

S3 

39 

54 

.35 

.25 

do. 

do. 

Clear-white  frosts-clear- 

23 

39 

63 

.15 

.15 

SW.8. 

do. 

Cloudy -hazy.  [lun.halo. 

34 

49 

60 

c^'^ 

29.90 

8.8. 

do. 

.35 

35 
28 

56 

48 

64 
63 

39.63 
.70 

.63 
.70 

W.W. 
W.SW. 

do. 
da 

Flying  cl»d8-flying  cl'da. 
Clear.          Clear. 

27 

47 

64 

.60 

.60 

8.  W. 

Blustering. 

.66 

Clear.           Clear. 

© 

38 

44 

54 

.90 

.95 

N.NB. 

Moderate. 

Clear.          Overcast. 

39 

41 

44 

.90 

.80 

E.SR 

do. 

Rain.           Rain. 

30 

47 

48 

.40 

.85 

8W.  W. 

Blustering. 

1.30 

31 

41 

68 

.70 

.60 

SW.B. 

do. 

.04 

Clear-clear-fhowet  fB 

the  evening- 
meter. 

Mean 

37.45 

.%96 

39.85 

29.83 

3.11 

'   -I » 1 ■ 

Tt 

lermometer. 

Baro 

Maxtn 

mm  height  during  the  montb,      68.    ontheSlst 

30.31 

B  on  the  2nd. 

Minim 

urn                do.                       30.    onlbelStb,  . 

29.32 

S  ontheSOlh. 

Mean 
Water 

do.       .       .       .      44.30.       .       . 
fallen  in  snow  and  rain ,    3. 11  Inches. 

.        29.» 
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Semarks  on  the  effect  of  Salt  fFater  in  Steam  Engine  Boilera^  and  on 
eome  other  points  relating  to  their  etructure  and  use:  extracted 
from  a  letter  to  the  EdUor^  written  by  a  gentleman  in  Boston. 

The  Committee  of  the  Franklin  Institute  having  expressed  a  de- 
sire to  have  information  of  any  facts  connected  with  the  causes  of 
explosion  in  boilers,  I  offer  the  following,  which,  although  not  an  in- 
stance of  explosion,  is  connected  with  Qie  subject  A  ooat  was  re- 
rired  in  this  place  to  ply  about  the  harbour.  A  new  boiler  of  nearly 
inch  iron  was  pat  into  it;  the  fireman  soon  began  to  complain  that 
he  could  not  keep  up  the  steam,  and  the  difficulty  increased  until  it 
was  found  impossible  to  raise  power  enoush  to  cfrive  the  boat  more 
than  three  or  four  knots  an  hour,  althou^  the  furnace  was  abun- 
dantly supplied  with  fuel,  which  was  thoroughly  ignited.  At  length 
the  boiler  began  to  leak  in  such  quantity  as  to  extinguish  the  fire,  a 
large  rent  having  been  made  in  the  bottom  of  it.  It  was  found  that 
the.  part  immediately  exposed  to  the  flame  had  bilged  outwards, 
and  it  appeared  to  have  been  so  much  heated  as  to  have  approached 
a  state  ot  fusion.  On  examining  the  interior,  there  was  found  a  de- 
position of  salt  and  other  solia  matter,  which  had  accumulated  to 
upwards  of  two  inches  in  thickness.  I  have  now  in  my  possession 
a  piece  of  the  sediment  two  inches  through.  This  deposition  was 
effected  in  less  than  20  days,  and  only,  as  I  was  informed,  because 
tlTe  engineer  was  not  aware  of  the  prooability  of  such  an  occurrence, 
nor  of  the  importance  of  frequently  hlomng  out  the  boiler,  when  salt 
water  is  used.    The  statement  of  this  fact  induces  me  to  repeat  a 
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hint  contained  in  the  following  extract  from  a  communication  in  the 
Boston  Evening  Gazette,  5(h  June,  1825. 

<*  We  close  with  a  suggestion,  which,  if  adopted,  maj  add  one 
more  to  the  safeguards  recommended  bj  others.  Fully  persuaded, 
that  much  of  the  evil  there  is  so  great  reason  to  lament,  has  arisen 
from  confidence  in  unqualified  persons,  we  think  it  would  be  a  good 
plan  to  establish  a  board  of  examination  in  ti\  placea^  where  steana 
engines  are  much  used,  and  to  pass  a  law  prohibiting,  under  severe 
penalties,  the  engaging  of  an  v  person  as  an  engineer  who  was  not 
furnished  bj  the  board  where  he  sought  employment,  with  a  certifi- 
cate of  his  being  moraUy  and  inteUectually  aualified  for  the  duty. 

<*If  the  awful  consequences  had  not  renuered  the  subject  too  so- 
lemn, we  should  certainly  feel  disposed  to  indulge  in  a  little  levity 
at  the  expense  of  that  class  of  men  so  ridiculously  and  preposter- 
ously dubbed  engineers.  This  is,  in  our  estimation,  a  designation 
implying  ability,  study,  and  practical  skill.  Whether  these  quali- 
ties are  usually  possessed,  let  those  decide  who  have  had  an  oppor- 
tunity of  jttdeiDg.  Has  it  not  frequently  banpen^d  that  men  nave 
been  taken  ^om  the  work  bench,  and,  if  tney  had  barely  under- 
standing enough  to  oil  a  gudgeon,  drive  a  wed^e,  or  screw  up  a  nut^ 
have  been  thought  adequate  to  a  most  responsible  duty,  on  a  faithful 
and  intelligent  discharge  of  which,  depended  the  happiness  of  thou- 
sands? 

^  The  plan  proposed,  or  something  similar,  would,  in  our  opinion, 
furnish  a  remedy  for  this  part  of  the  evil." 

The  preceding  may  contain  nothing  new,  or,  if  new,  nothing 
useful  $  if  so,  it  will  only  add  one  to  the  number  of  idle  things  al- 
readv  written  on  this  subject,  and  I  must  apologize  for  the  trouble 
and  loss  of  time  its  perusal  has  occasioned.  In  stating  the  Geu^t  re- 
specting the  destruction  of  a  boiler,  by  the  deposite  (U  saline  and 
other  matter,  I  have  merely  intended  taadd  one  to  numerous  others, 
which  lead  to  the  belief  that  accidents  probably  arise  more  from 
carelessness  and  ignorance,  than  from  any  mysterious  operations  of 
steam.  Since  writing  it,  other  similar  cases  have  come  to  my 
knowledge,  all  ^elating  to  boats  employed  in  this  harbour.  In  these 
instances,  which  are  three  in  number,  the  boilers  were  destroyed  in 
a  very  short  time  by  concretions  on  the  interior.  On  examining  one 
boiler,  a  sediment  six  inches  thick  was  found.  The  engineer,  who 
had  the  care  of  it,  was  warned  of  the  danger,  and  the  necessity^  of 
guarding  against  it,  but  <<  knew  better."  Another  instance  of  in* 
jury  arising  from  inattention,  or  want  of  knowledge,  happened  last 
summer  in  a  boat  on  Connecticut  river.  While  in  operation^  its 
movements  became  gradually  slower,  until  it  entirely  ceaaed.  The 
constructor  being  on  board,  descended  to  the  fire  room,  to  aacertain 
the  cause;  he  turned  the  gaogo  cocks,  but  no  water  issued^  and  on 
looking  into  the  furnace,  he  discovered  that  the  whole  bottom  of  the 
boiler  was  at  nearly  a  white  heat.  Knowing  what  ought  to  be  done 
on  such  an  emergency,  he  immediately  extinguished  the  fire,  aud 
waited  until  the  boiler  had  cooled  down,  before  he  permitted  vateir 
to  be  injected;  but  his  engineer^  as  he  acknowledged,  would  have 
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poured  water  into  it,  had  there  not  been  some  obstmction  in  the  pipes, 
and  woald  no  doubt  have  blown  both  boat  and  passengers  out  of  ex- 
istence. 

Here  are  accidents,  harmless  indeed,  excepting  in  the  loss  of  time 
and  uoaej>  in  which  the  cause  of  injury  is  obvious;  and,  generallj 
speaking,  the  cause  lies  no  deeper  than  in  the  instances  cited, 
wherever  it  has  been  accurately  traced.  A  correct  and  satisfactory 
narrative  of  facts  connected  with  those  awfully  destructive  tBzplo* 
sions  which  have  so  strongly  excited  the  public  sympathy,  can  rarely 
be  obtained,  nor  indeed  can  it  be  reasonably  expected.  They  who 
eotdd  give  correct  information,  are  usuall v  placed  beyond  the  reach 
of  inquiry;  and  they  who  survive,  and  should  know,  are  too  much 
interested  in  palliating  their  own  misconduct,  to  furnish  candid  re- 
presentations. Our  judgment,  then,  must  be  directed  by  those  oc- 
currences whose  oriflin  cannot  be  concealed,  whatever  motive  may 
exist  for  secrecy  or  deception.  Adopting  these  as  our  guides,  the 
main  sources  of  dancer  are  readily  discovered;  but  are  not  these  too 
mnch  neglected  ?  is  there  not,  in  seeking  for  the  causes  of  explo- 
sions, too  great  a  disposition  to  refinement?  Is  not  scientific  vanity 
taking  the  place  of  an  unostentatious  pursuit  of  simple  truth?  There 
appears  to  be  an  ambition  to  discover  a  supposea  mysterious  pro- 
perty or  condition  of  steam,  whose  development  is  to  be  the  basis 
of  distinction  and  extended  fame.  In  thb  spirit,  a  vacuum  has  been 
imagined  urubr  the  water,  and  safety  air  valves  to  the  bottoms  of 
boilers,  have  been  soberly  recommended.  Let  practical  science  and 
ASA  be  irst  devoted  to  tne  devising  of  remedies  for  known  evils, 
and  the  imagination  may  afterwards  flutter  about  at  leisure  in  the 
regions  of  speculative  tneory.  When  the  visible  difliculties  which 
encnmber  the  surface  are  cleared  away,  there  will  be  much  less  per- 
plexity and  uncertainty,  in  discovering  and  removing  those  which  are 
Biore  deeply  seated. 

It  appears  very  plainly  that  the  safety  valve,  as  usually  construct- 
ed, rarely  preserves  the  attributes  which  its  name  imports.  Instead 
of  being  so  designated,  it  should  be  christened  anew,  and  called  the 
Betrayer.  Not  a  boiler  has  been  burst,  not  a  boat  disabled,  not  a 
limb  mangled,  nor  a  life  destroyed  by  steam,  that  has  not  been  placed 
under  the  protection  of  this  false  guardian.  All  its  promises  of  se- 
curity are  treacherous,  and  the  confidence  which  has  been  placed  in 
it  has  been  rewarded  by  excruciating  suffering,  or  death.  The  ex- 
periments of  Clement,  prove  that  it  cannot  be  relied  upon;  in  vain  is 
it  urged  by  the  raging  steam,  to  perform  the  duties  to  which  it  is 
pled^d,  and  to  open  a  free  passage  for  the  escape  of  the  destroyer. 
Having  taken  its  stand,  it  resists  all  pressare,  and  maintains  its  po- 
sition with  a  pertinacity  proportioned  to  the  force  applied  to  drive  it 
off.  I  have  devised  some  plans  which  I  fundly  hope  will  be  found 
effectual  to  correct  this  perversity  of  disposition,  and  give  a  more 
amiable  trait  of  character,  if  possible,  to  this  interesting  appendage 
to  the  steam  engine.  To  effect  this  ol^ect,  it  is  necessary  that  a 
repular  suppljr  of  water  should  be  insured  in  the  boiler,  and  this  also 
I  nope  to  attain.    I  am  aware,  however,  that  it  is  much  more  easy 
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to  draw  plant  upon  paper  which  shall  hare  a  very  promiaiDg  appear- 
ance, than  it  is  to  constract  instruments  which  shall  perform  the 
duties  which  we  may  assien  to  them.  I  have,  therefore,  determined 
to  adopt  the  wise  plan  ofa  fair  practical  experiment,  before  present- 
ing you  with  diagrams  of  mj  apparatus;  and  should  I  succeed,  ac- 
cording to  my  intentions  and  anticipations,  you  shall  again  hear  from 
me. 

R.  D.  H. 
BoBiOfij  March  21,  1831. 


90  TBI  BDITOB  OV  THB  JOUBVAl  OV  THB  FBAHKLIBT  IBSTmrTt. 

Splicing  a  fFaier  Wheel  Shaft. 

Rbspsctsd  FRiEND,-*Deeming  it  the  duty  of  every  one  to  disse- 
minate that  knowledge  which  experience  or  observation  may  supply, 
and  which  appears  calculated  to  conduce  to  the  prosperity  of  the 
arts  and  manufactures  of  our  country,  we  send  the  foHowing  notice 
of  an  expedient  to  which  we  have  resorted,  in  repairing  the  shaft  of 
a  water  wheel,  leaving  thee  at  liberty  to  make  such  use  of  it  as  may 
appear  best. 

Having  occasion  to  renew  one  of  our  water  wheel  shafts,  last 
summer,  and  desirous  of  avoiding  the  great  difficulty  and  expense 
attending  the  procuring  and  fixing  a  pieoe  of  timber  of  sn^ient 
length,  me  idea  of  splicing  it  occurred  to  us,  as,  upon  examination, 
the  water  end  appeared  to  be  perfectly  sound.  We  procured  a  short 
piece  of  timber,  and  coupled  it  to  the  sound  part  by  means  of  a 
gudgeon  and  sleeve,  and  have  found  it  to  answer  the  purpose  welt, 
with  a  very  trifling  increase  of  the  friction.  The  advantage  of  ^is 
plan  is,  tlutt  of  procuring  a  short  shaft  instead  of  a  long  one;  which 
may  be  again  replaced,  as  the  wet  end  will  last  for  a  very  long  pe* 
riod,  whilst  the  other  will  not  be  so  subject  to  the  dry  rot 

With  respect,  ^ 

J.  &  S.  P.  Gilpin. 
Triaddphiay  Montgomery  county^  Maryland^  ^pril  2,  1831. 


liemarke  on  eome  erroneous  statemente  made  by  Mr*  J.  Shaw,  in  his 
**  Observations  on  a  Patent  obtained  by  Lieutenant  BeU,  for  a 
Percussion  Lock.** 

roa  TUB  JOUBKA£  OB  TBB  FBAVBXIV  nrmTCTB. 

In  the  Journal  for  February  last,  there  is  an  article,  communicated 
bjr  Joshua  Shaw,  relating  to  percussion  locks  for  oannon,  which  con- 
tains imputations  of  a  highly  dishonourable  character  upon  the  con- 
duct of  Lieutenant  W.  H.  Bell,  of  the  United  States  army.  The 
bets  alleged  in  that  article,  are,  in  substance,  that  Lieut.  Sell,  by 
insidious  means,  obtained  the  particulars  of  an  original  and  impor- 
tant invention  from  Mr.  Shaw,  the  inventor;  and,  that  he  afterwards 


Digitized  by 


Google 


*  S^ljf  to  J.  Shawns  Attack  on  Lieut.  Bell  808 

endeavoured  to  appropriate  the  credit  of  this  ioTention  to  bimselfy 
by  obtaining  a  patent  tor  it,  as  an  original  discovery  of  his  own. 

These  are  serious  charges,  and  the  article  states  that  they  can  be 
sustained  by  the  ^  most  unimpeachable  evidence."  If  they  could  be 
thus  sustained  before  a  competent  tribunal,  it  would  cost  Lieut. 
BeU  his  commission,  and  consign  his  character  to  irretrievable  dis- 
grace and  infamy. 

Lieut.  Bell  is  well  known  to  many  of  the  distinguished  officers  of 
the  army  and  navy.  He  belongs  to  a  profession  which  tolerates  no 
dishonourable  conduct  in  any  of  its  members;  and  those  who  know 
him,  believe  him  to  be  utterly  incapable  of  the  baseness  with  which 
he  is  charged  before  the  public,  in  the  Journal.  He  is  now  absent, 
at  a  remote  station,  where  he  may  not,  for  a  long  time,  meet  with 
these  foul  aspersions  on  his  character.  It  is,  therefore,  the  duty  of 
a  friend,  to  whom  all  the  material  facts  of  the  case  are  known,  to  lay 
a  brief  statement  of  them  before  the  readers  of  the  Journal. 

Lieut  Bell  afpplied  to  Mr.  Shaw,  as  a  manufacturer  of  percussion 
primers,  to  procure  a  number  of  these  articles  made  according  to  a 
particular  pattern,  but  which  he  did  not  obtain.  This  occasion  was 
certainly  the^r^/,  and,  it  is  believed,  the  only  one,  on  which  Lieut- 
Bell  ever  saw  Mr.  Shaw.  The  interview  occurred  on  the  18th  day 
of  April,  1829.  This  date  is  stated  on  the  written  authority  of  Mr. 
Shaw  himself,  recorded  on  that  day. 

The  instrument  for  which  Lieut.  Bell  has  obtained  a  patent,  was 
made  and  applied  in  the  manner  described  in  his  specification,  on, 
or  before,  the  ISth  of  October,  18£8,  more  than  seven  months  prior 
to  the  interview  with  Mr.  Shaw.  The  merits  of  the  instrument  were 
successfully  demonstrated  on  that  day;  and  the  trial  of  it  was  con- 
tinued on  subsequent  days,  for  several  weeks,  and  until  it  had  fired 
a  cannon  one  thousand  tiroes,  when  the  instrument  remained  in  good 
order  for  further  service.  These  facts  are  recorded  in  official  docu- 
ments, which  were  received  and  placed  araoi^  the  public  records  of 
the  war  department,  in  November,  1828.  And  the  same  facts  were 
made  known  to  Mr.  Shaw,  at  the  interview  which  he  has  undertaken 
to  describe;  the  very  time  at  which,  as  he  now  asserts,  he  imparted 
to  liieut.  Bell  the  information  which  enabled  him  to  construct  the 
instrument;  but  which,  as  is  now  proved,  had  been  made  and  tried 
a  thousand  times,  more  than  half  a  year  before.  It  is  left  with  Mr. 
Shaw  to  reconcile  these  dates  and  mcts,  with  the  assertions  and  in- 
sinuations which  are  contained  in  the  article  to  which  his  name  is 
affixed  in  the  Journal. 

It  is  also  alleged  in  the  article  referred  io,  that  the  instrument 
for  which  Lieut.  Bell  has  obtained  a  patent,  *^  is  not  in  any  essen- 
tial particular,  difierent  from  one  patented  on  the  24th  of  October, 
18£8,"  by  Mr.  Shaw.  Few  persons  would  be  able  to  discover  the 
points  of  resemblance  between  them,  or  to  point  out  the  parts  which 
are  common  to  both,  either  in  form  or  arrangement.  But  without 
.  undertaking  to  describe  either,  it  is  proper  to  point  out  one  particu- 
lar in  which  they  differ;  and  which  any  other  person  than  the  author 
of  the  article  quoted,  would  be  apt  to  regard  as  material  at  least,  if 
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not  eatentiaU  It  is  this:  when  the  iostramaito  are  applied  to  Mil 
the  porpose^  for  which  both  are  alike  desigaed,  the  one  never  iailsi 
the  other  never  succeeds. 

Three  of  Lieot  Bell's  locks^  have  been  applied  to  different  kinds 
of  cannon*  embracing  the  largest  and  the  smallest  used  in  the  mili- 
tary service.  Thej  have  fired  these  cannon  aboot  two  thousand 
times,  and  many  hundred  times  in  succession,  without  a  sii^le  fail- 
ure, leaving  all  the  locks  in  perfect  order  for  continued  service. 
These  facts  are  recorded  in  omcial  documents. 

Of  Mr.  Shaw's  locks  some  hundreds  have  been  made  for  the  public 
service.  To  what  extent  they  may  have  been  tried,  may  not  oe  ac- 
curately known  to  the  writer.  But  in  all  the  trials  which  have  been 
made,  and  officially  recorded,  it  does  not  appear  that  any  one  of 
them  ever  made  more  than/(mr  fires,  without  being  destroyed.  The 
repeated  failures  of  these  Jocks,  have,  as  is  well  known  to  the  pa- 
tentee, destroyed  all  confidence  in  them  on  the  part  of  the  experi*' 
enced  officers  of  the  public  service.  It  would  oe  difficult  to  find 
any  one  who  has  witnessed  the  trials,  who  would  permit  one  of  them 
to  be  put  on  a  gun,  with  which  he  was  about  to  face  an  enemy.  And 
it  may  be  inferred  that  the  patentee  has  himself  abandoned  them,  as 
he  has,  very  recently,  presented  a  very  different  contrivance  for  ef- 
fecting the  same  purpose. 

It  would  appear  that  Mr.^  Shaw  claims  the  merit  of  discovering 
the  mincipks  of  the  application  of  the  percussion  locks  and  primers, 
to  tne  firing  of  cannon.  It  is  a  matter  of  official  record,  liwt  tiiis 
principle  was  communicated  to  him  by  another,  more  than  eight  years 
ago. 

The  writer  is  aware,  that  t«^cs  of  this  nature  can  possess  very 
little  interest  in  the  estimation  of  the  readers  of  the  Journal.  But 
as  its  pages  have  been  made  the  medium  of  a  wanton  assault  upon 
the  character  of  an  honourable  man  who  is  absent,  it  is  but  an  act  of 
justice  to  an  injured  individual,  that  these  remarks  should  appear 
in  the  same  journal,  and  it  is  on  this  ground  that  their  insertion  is 
solicited. 

As  the  writer  has  no  ambition  to  parade  his  name  before  the  pub^- 
lie,  in  matters  of  this  sort,  he  does  not  annex  it.  It  is,  however,  at 
the  service  of  any  one  who  may  feel  aggrieved  by  what  he  has 
stated.  JusnoB. 

WwhingUmy  April  26,  1831. 


FRANKLIN  INSTITUTE. 

Quarterly  Meeting. 

Tus  twenty-ninthQuarterly  Meeting  of  the  Institute  was  held  at 
their  Hall,  on  Thursday,  April  dlst,  1831. 
Thomas  Flbtohbr,  Vice  President,  presided,  and 
Mr.  Alsxamdbr  Ferguson  was  appointed  Rec.  SecVy,  pro  tenu 
The  minutes  of  the  last  quarterly  meeting  were  read  and  ap- 
proved. 
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The  qwftrterly  repart  of  the  Board  of  Manacers  was  read  and  ac- 
ceptedt  wheD«  oa  motioiiy  it  was^  referred  to  the  committee  on  pub- 
licationv  with  inatractioiis  to  publish  such  parts  as  thej  may  deem 
OKpedient 

The  quarterly  report  of  the  Treasurer  was  read  and  accepted. 
(Extract  from  minutes.) 

Thos.  Fletohbr,  FieePresideni. 
Alsxh.  Fbrousok,  Becerding  Secretary^  pro  tenu 


Thoenty-ninlh  Quarterly  Report  of  the  Board  of  Managers  of  the 
Franklin  Institute^  to  the  InstittUe. 

Tax  Board  of  Managers'eotrusted  with  the  admiaistration  of  the 
affiura  of  the  FrauUin  lustitutey  for  the  year  183 1»  in  compliance 
with  the  salutary  custom  established  by  their  predecessors,  present 
the  following  report  of  their  proceedings  in  the  first  quarter  of  their 
term  of  senrice.  The  cardinal  interests  of  the  society  have  been,  as 
usaeii  placed  in  the  charge  of  standing  committees,  and  those  oth 
jecta  wnich  were  deemed  sufficiently  important  to  merit  the  atten* 
tion  of  the  Institute,  have  been  continued  under  the  care  of  the 
select  committees  appointed  by  the  former  Board.  The  courses  of 
inatructioB  in  Chemistry,  Natural  Philosophy,  Mechanics,  and  Draw- 
ing, for  the  session*  of  1830  and  31,  have  been  completed,  and  the 
Board  have  great  satisfaction  in  announcing,  that  this  department 
continues  to  receive  from  the  members  a  coraial  and  gratifying  sup- 
ports The  attendance  of  a  class  of  60  pupils  upon  the  instructions 
of  the  teachers  of  drawing,  and  the  orderly  and  correct  deportment 
of  the  students,  confirm  iSt  Board  in  their  high  opinion  of  the  merits 
of  the  instructers  in  this  important  branch  of  education  for  practical 
mechanics,  and  warrant  them  in  the  indulgence  of  pleasing  antici- 
pations of  the  increased  skill  and  ability  which  the  rising  genera- 
tion of  workmen  will  display  in  the  production  of  those  objects,  which 
contribute  to  the  wealth,  the  independence,  and  the  comfort  of  the 
o^Mnmunity.  The  regular  lectures  on  chemistry,  and  natural  phi- 
losophy, and  mechanics,  have  been  attended  by  numerous  and  highly 
respectable  classes  of  both  sexes,  and  the  deep  attention  with  which 
the  demonstrations  of  the  professors  have  been  received,  furnishes 
eoBclttsive  testimony  in  fiivour  of  the  continuance  and  extension  of 
tki^  department  For  this  purpose,  the  committee  of  tnstructioB 
BOW  has  under  consideration,  the  expediency  of  establishing  a  pro- 
fiossorship  of  practical  mechanics,  ana  we  would  especially  call  upon 
tiie  members  of  the  Institute  not  to  suffer  a  proposition,  fraught  with 
8«ch  manifest  advantage,  to  be  postponed  or  abandoned  for  the  want 
of  pecuniary  means  to  carry  it  into  operation. 

We  are  indebted  to  Mr.  A.  Miller,  J.  R.  Leib^  Esq.  and  Mr.  A. 
Grease,  for  many  valuable  volunteer  lectures,  beanng  upon  the  in- 
terests 4»f  useful  knowledge  and  scientific  acquirements,  for  which 
the  warm  acknowledgments  of  the  Board  of  Managers  have  been 
presented  to  those  gentlemen.  The  hi^h  character  which  the  prac- 
tical men  of  Philadelphia  have  for  skill  in  their  professions  and 
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Sneral  intelligence,  should  operate  to  bring  them  before  the  poblic  in 
e  character  of  lecturers;  and  the  importance  of  correct  yiews  to 
the  young  mechanic,  will,  we  trust,  call  into  the  field,  in  the  session 
of  1831-32,  a  numerous  corps  of  practical  volnnteers,  who,  de- 
spising the  profit  of  retaining  in  secret  the  experience  which  they 
possess,  will  render  it  of  double  value  by  sharing  it  with  the  public 
The  Board,  deepljr  impressed  with  the  benefits  which  have  hitherto 
attended  the  exhibition  of  American  manufactures,  held  under  ^e 
auspices  of  the  Institute,  directed  the  early  attention  of  the  coia* 
mittee  on  premiums  and  exhibitions  to  that  subject,  and  in  conform- 
ity with  their  favourable  report  of  the  expediency  of  holding  one  in 
the  fall  of  the  present  year,  have  caused  an  address  to  the  manufac- 
turers of  the  United  States,  with  a  list  of  premiums,  to  be  published, 
and  the  committee  are  now  activeljr  engaged  in  the  necessary  pre- 
liminary  operations  which  are  requisite  to  a  successful  completioa 
of  the  wishes  of  the  Board.  It  is  hoped  that  a  very  early  appoint- 
ment of  the  committee  of  arrangement,  and  the  exertions  of  compe- 
tent agents  in  the  large  manufacturing  districts  of  the  Union,  will 
insure,  at  the  next  exhibition  to  be  held  by  the  Institute,  an  unri- 
valled display  pf  our  domestic  products,  and  confirm  the  Board  in 
the  opinion,  that  honorary  rewards  offer  a  powerful  stimulus  to  bnng 
into  operation  the  skill  and  ingenuity  of  our  fellow-citizens.  For 
this  exhibition,  the  Board  respectfully  claim  the  cordial  co-operation 
of  the  members  of  the  Institute,  in  contributing  to  its  embellishment, 
as  well  as  in  disseminating  its  plan  in  the  extended  circle  of  their 
acquaintance.  The  library  and  readine  room  continue  in  beneficial 
operation,  and  are  regularly  attended  by  a  numerous  portion  of  the 
members  of  the  Institute.  The  importance  of  these  department^ 
demand  considerable  enlargement,  but  the  limited  pecuniary  means 
at  the  disposal  of  the  Board,  prevents  as  large  an  appropriation  t» 
the  committee  on  the  library  to  improve  and  extend  their  usefulness, 
as  is  desired.  Our  main  reliance  for  the  gradual  extension  of  these 
important  auxiliaries,  is  in  the  known  liberality  of  our  fellow-citi- 
zens, from  whom,  donations  to  these  objects  are  frequently  placed  at 
the  disposal  of  the  Board.  The  committee  on  minerals  are  now  ac- 
tively engaged  in  classifying  and  arranging,  in  a  scientific  manner, 
the  collection  of  minerals  now  in  our  cabmet  They  are  aided  in 
their  labours  by  Mr.  Jacob  Pierce,  whose  valuable  assistance  in  ren- 
dering this  department  useful,  merits  the  highest  eulogium.  The 
Board  have  to  reeret  that  the  professional  ensasements  of  their  com- 
mittee on  models,  have  hitherto  preventea  their  attention  to  the 
classification  and  arrangement  of  tne  models,  now  belonging  to  the 
Institute.  We  have  reason  to  believe  that  the  exertions  of  the  mem- 
bers directed  to  the  increase  of  the  cabinet  of  models,  would  result 
in  an  enlarged  and  valuable  collection  of  objects,  teeming  with  in- 
struction to  our  mechanics,  and  tending  to  prevent,  in  a  great  de^ 
eree,  the  lavish  expenditures  of  money,  time,  and  industry,  in  the 
formation  of  machines  which  have  already  been  successfully  put  in 
operation  by  the  ingenious  men  of  our  country. 
The  committee  charged  with  investigating  the  value  of  water  as 
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a  moTiDg  power,  have  brought  tlie  experiments  connected  with  the 
naia  ^qnestion  to  a  conclusion,  and  a  part  of  their  valuable  report 
will  appear  in  the  March  number  of  the  Journal,  which  is  now  on 
the  eve  of  publication.  A  course  of  experiments  on  adjutages  has 
been  commenced  under  the  auspices  of  the  same  committee,  and  is 
BOW  almost  completed— -the  public  will  be  put  in  possession  of  the 
result  as  soon  as  practicable.  To  the  gentlemen  composing  this 
committee,  the  thanks  of  the  community  are  justly  due;  and  the 
Board  appeal  with  confidence  to  the  members  of  the  Institute  and  the 
public,  to  relieve  the  committee  from  the  pecuniary  responsibility 
nnder  which  they  rest,  for  the  payment  of  the  excess  of  their  expen- 
ditures above  tne  amount  received  in  subscriptions.  The  experi- 
ments on  the  causes  of  explosion  in  the  boilers  of  steam  engines,  and 
the  means  which  may  tena  to  prevent  so  frequent  an  occurrence  of 
these  evils,  are  now  progressing,  and  much  valuable  information  has 
been  placed  in  the  hands  of  the  committee.  The  apparatus  intend- 
ed for  direct  proof  of  the  theories  upon  these  subjects,  is  in  a  state  of 
forwardness  which  will  insure  the  publication  of  the  results  from 
actual  trial,  immediately  after  the. report  of  the  committee  on  water 
power  has  been  printed.  The  Board  have  to  announce  the  loss  of 
the  valuable  services  of  Messrs.  Thomas'  Loud  and  John  Wiegand, 
as  managers  of  the  Institute;  the  vacancies  have  been  filled  by  the 
election  of  Messrs.  George  Fox  and  George  W.  Tryon.  In  con- 
cluding this  report,  the  Board  cannot  refrain  from  expressing  the 
high  gratification  which  they  feel  in  the  present  flourishing  condi- 
tion of  the  Institute,  and  the  only  regret  which  mingles  with  this 
feeline,  is  caused  by  the  limited  participation  of  the  mechanics  and 
manufacturers  of  our  city,  in  an  institution  which  offers  to  their  ac- 
ceptance the  riches  of  science  in  all  its  varied  departments,  at  a 
yearly  cost  far  below  the  weekly  expenditures  of  many  on  mere 
sensual  gratifications.  We  call  upon  them  by  that  consideration 
which  usually  brings  into  action  all  the  best  energies  of  man,  his 
own  interest,  to  come  forward  and  enrol  themselves  as  members  of 
the  Franklin  Institute,  and  as  ardent,  efficient,  and  free  fellow  la- 
bourers ini  the  field  which  is  cultivated  by  this  institution,  to  exhibit  to 
the  world  that  our  complete  independence  is  caused  as  much  by  the 
beneficial  communication  of  mutual  knowledge,  as  by  the  freedom  of 
our  civil  constitutions. 

Saml.  J.  RoBBiNSy  ChaiffMnj  P.  T. 
Wm.  Hamilton,  Actuary. 


Monthly  Meeting. 

The  stated  monthly  meeting  of  the  Institute  was  held  at  their 
Hall,  on  Thursday  evening,  April  Srth,  1831. 
Mr.  C.  C.  Haven,  was  appointed  chairman,  P.  T. 
Tlie  minutes  of  the  last  meeting  were  read  and  approved. 
The  following  donations  were  presented  to  the  Institute,  via. 
Vol.  VIL— No.  5 — May,  1831.  3« 
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By  Chft.  Babbage,  Esq.,  of  London. 

Ructions  on  the  Decline  of  Science  in  England^  and  on  eome 

of  its  causes. 
Jin  Address  to  the  Labourers,  on  the  subject  of  Destroying  Ma* 
chinery, 
Bjr  John  Gilhiore,  Esq* 

Congressional  Directory  for  the  Second  Session.      ^ 
By  the  Newark  Mechanics'  Association. 

An  Address  delivered  before  the  Association,  by  Professor  John 
Griscom. 
By  Jas.  J.  Barclay,  Esq. 

lirat  and  Second  Annual  Reports  of  the  Inspectors  of  the  Eqstem 

Penitentiary  of  Pennst/lvania. 
Remarks  on  the  Expediency  of  Abolishing  the  Pur^shment  of 
Death. 
By  Jas.  R.  Leib,  Esq. 

A  Lecture  on  Scientific  Education,  delivered  before  the  Institute. 
By  Geo.  W.  Smith,  Esq. 

Arguments  in  favour  of  the  proposed  Canal  round  the  Western 
Abutment  of  the  Schuylkill  Permanent  Bridge. 
By  R.  C.  Winship. 

Ouvres  Diver ees,  1685. 
Fourteen  Numbers  Casket. 
Twenty       do.      Ariel 
Rfly  do.      Souvenir. 

By  Messrs.  Carey  &  Lea. 

Reports  on  Locomotive  and  Fixed  Engines;  with  an  account  of 
the  Liverpool  and  Manchester  Railway. 
By  Mr.  James  Ronaldson. 

Seybert^s  Statistical  Annals  of  the  United  States. 
Memoirs  of  the  Life  and  Writings  of  B.  FrtmkUn^  6  vols. 
An  Account  of  the  Louisville  City  Schoolj  unth  the  Ordinances 
of  the  City  Councils^  and  tlie  Regulations  of  the  Board  of 
Trustees  for  the  Government  of  the  Institution. 
Thirteenth  Annual  Report  of  the  Controllers  of  the  PubUe  Schools 
for  the  First  School  District  of  the  State  of  Pennsylvania^  with 
their  Accounts. 
By  Professor  A.  D.  Bache. 

Sur  les  Machines  d  vapeur  et  sur  ks  Explosums  des  Machines^ 
6  vcpet/r,  par  M.  Arago. 
By  Professor  Franklin  Bache. 

Report  of  Moncure  Robinson^  Esq.  and  Col.  S.  H.  Long,  En- 
gineers^ appointed  by  the  Carud  Commissioners  for  examining 
the  different  Routes  for  Crossing  the  Alleghany  Mountains^ 
Readtn  Senate^  14th  Marchj  1831. 
An  Introductory  Lecture  on  Political  Economy^  delivered  at 

Nassau  Hally  Jan.  SI,  1831,  bjj  Professor  Vethake. 
Third  Report  of  the  Oneida  Institute  of  Science  and  Industry. 
By  Provost  Wm.  H.  De  Lanccy,  D.  D. 

A  Charge  addressed  to  the  Graduates  in  Medieinsj  of  the  Urn- 
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versity  tf  Pennsylvania,  by  himeel/y  at  the  PvbKc  Commence 
ffnen/,  held  March  24,  1831. 
Bjr  Profcsaor"  W.  R.  Johnson. 

Jl  Lecture  on  the  Importance  of  Linear  Drawings  and  on  the 

Method  of  Teaching  the  Art. 
Some  Observations  oti  the  Electrical  Characters  of  Caoutchouc. 
Bjr  Col.  S.  H.  Long. 

JReport  to  the  danal  Commissioners  tit  Beply  to  Slrictures^pasS' 
ed  by  Mr.  Robinson,  on  the  Views  entertained  by  lAeut.  CoU 
Long  in  relation  to  the  Manner  of  Crossing  the  Alleghany 
Mountains  by  means  of  a  RaiURoad. 

The  corresponding  secretary  laid  on  the  table  the  following  works, 
received  in  exchange  for  the  Journal  of  the  Institute. 

London  Journal  of  Arts  and  Sciences,  for  January,  February,  and 
March. 

The  Mechanics^  Magazine,  for  December,  January,  and  February. 

The  Repertory  of  Patent  Inventions,  for  January,  February  and 
March. 

The  Register  of  Arts  and  Journal  of  Patent  Inventions,  for  Jan* 
nary,  February  and  March. 

The  Journal  of  the  Royal  Institution  of  Great  Britain,  for  February. 

Recudl  Industriel,  for  June  and  September. 

BibUothigue  PhysicO'Cconomique,  for  NoYember  and  December. 

Annates  ae  Chimie  et  de  Physique,  for  August  and  September. 

Jourrud  Universeldes  Sciences  Midicales,S^o.  175. 

Journal  Universdet  Hebdomedaire  de  Mededne  et  de^Chirurgie, 
Vol  I.  No.  1  to  12. 

Bulletin  de  la  Societi  d? Encouragement  pour  P Industrie  Nationak, 
for  September. 

Annates  de  Plndustrie  Drancaise  et  estranger,  for  June,  July  and 
Aueust. 

North  American  Review,  for  April. 

American  Annals  rf  Education,  for  March  and  April. 

Journal  of  the  Philadelphia  College  of  Pharmacy,  for  April. 

Magazine  of  Useful  and  Entertaining  Knowledge,  for  February. 

77^6  American  (Quarterly  Review,  for  March. 

The  Ladies^  Book,  for  March  and  April. 

The  American  Jourrud  of  Arts  and  Sciences,  for  January. 

The  subject  appointed  as  the  topic  of  discussion  for  this  evening 
being  called  up,  some  remarks  were  made;  after  which  it  was  con- 
tinued as  the  subject  for  the  next  meeting,  and  the  following  was  also 
appointed  for  the  same  evening,  viz. 

What  are  tKe  best  means  of  securing  the  boilers,  cylinders,  and 
all  other  parts  of  steam  engines,  whether  employed  for  stationary 
purposes,  for  navigation,  or  for  locomotive  carriages,  against  loss  of 
neat  by  radiation  and  conduction? 

C.  C.  Haybn,  Chairman. 

J.  H.  BvLKLBT,  Recording  Secretary. 
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LIfT  OF  AMERICAN  FATSKTS  WHICH  ISSUED  IN  JANUASlT,  1831. 

With  Remarks  and  Exemplifications,  by  the  Editor. 

1.  For  a  mode  of  Saving  Water  in  Water  Power;  Aaron 
Foot,  Williamstown,  Berkshire  county,  Massachusetts,  January  4. 

The  patentee  tells  us  that  he  claims  the  ^<  applying  to  useful  pur- 
poses, that  momentum  which  water  retains  after  passing  from  the 
principal,  or  common  water  wheel." 

This  it  is  proposed  to  do  by  applying  a  second  water  wheel,  to 
be  operated  on  by  this  waste  water.  The  two  wheels  are  to  be  geared 
together,  by  the  intervention  of  cog  wheels.  The  secondary  wheel 
is  to  run  more  slowly  than  the  principal,  in  the  supposed  proportion 
of  the  power  of  the  two. 

We  recollect  a  similar  project  having  been  patented  two  or  three 
years  ago;  and  some  of  the  water  wheels  which  are  in  use,  certainly 
appear  as  though  they  might  be  aided  by  such  an  appendage;  we, 
however,  are  decidedly  of  opinion  that  in  all  well  constructed  wheels, 
it  would  be  a  waste  ot  power  to  attempt  to  gain  any  from  the  waste 
water;  and  no  one  will  commend  the  plan  of  constructing  a  main 
wheel  badly,  for  the  sake  of  applying  a  secondary. 

If  there  is  more  mx)mentum  in  the  water,  after  it  leaves  the  wheel, 
than  is  necessary  to  carry  itself  off,  the  structure  is  bad;  and  if  there 
is  not,  the  secondary  wheel  may  do  muc}i  harm,  but  cannot  be  pro- 
ductive of  any  f^ 


2.  For  a  Vertical  Tooth  Extractor;  Ira  W.  Rutherford,  Al- 
bany, Albany  county,  New  York,  January  4. 

Numerous  vertical  extractors  have  been  made,  and  every  dentist 
of  any  eminence  has  tried  them.  There  are  cases  in  which  they 
may  be  used  with  advantage,  but  so  far  as  our  information  goes,  those 
who  have  possessed  the  best  instruments  of  the  kind,  have  rarelr 
employed  them.  In  by  far  the  greatest  number  o(^in8tances,  a  well 
constructed  key,  skilfully  used,  is  the  best.  The  extractor  now 
proposed  is  ingeniously  contrived,  but  although  it  differs  in  the  con* 
struction  of  some  of  its  parts  from  others  made  with  the  same  inten- 
tion, its  general  operation  is  the  same.  The  tooth  is  to  be  embraced 
between  claws,  which  are  wedged  together  by  forcing  a  piece  be* 
tween  their  upper  ends  by  means  of  a  thumb  screw,  on  the  main  shaft 
of  the  instrument.  A  piece  of  India  rubber,  of  soft  wood,  or  of  some 
other  suitable  substance,  rests  upon  a  sound  tooth,  or  teeth,  to  ope- 
rate as  a  fulcrum. 

,  The  patentee  says,  that  «^  the  advantages  which  it  has  over  a  newly 
mounted  instrument,  is,  that  it  combines  the  lateral  motion  with  the 
perpendicular.'*  We  do  not  know  to  what  newly  mounted  in- 
strument he  alludes,  but,  whatever  the  individual  may  be,  there  are 
more  than  a  dozen  others  variously  constructed,  and  the  question, 


Digitized  by 


Google 


American  Patents /or  Jahuarjff  with  Remarks.      301 

of  superioriij)  therefore,  does  not  lie  between  it  and  one  other  in* 
ttrument  onljy  but  between  it  and  a  number  of  competitors. 

3.  For  an  improvement  in  the  mode  of  adjusting  metallic 
plates  to  artificial  teeth;  Thos.  R.  Vanderslice,  city  of  Phila- 
delphia, January  5. 

Instead  of  apnl jing  a  metallic  plate  on  the  back  part  of  the  arti- 
ficial tooth,  in  the  usual  manner,  the  tooth  is  to  be  moulded  with  a 
groove  in  the  back  part  of  it,  into  which  the  metallic  plate  will  fit, 
and  where  it  is  to  be  secured  by  riveting  or  soldering  to  platina  wires 
laid  in  their  proper  places  in  the  groove  at  the  time  of  forming  the 
tooth. 

There  is  to  be  a  strip  of  bone,  ivory,  or  other  hard  substance  used 
to  form  the  groove  in  moulding  the  tooth,  and  this  is  to  be  drilled  to 
receive  the  wires.  Neither  this,  or  the  manner  of  forming  the  groove, 
is  represented  by  drawings,  which  certainly  might  have  been  done. 
We  nave  repeatedly  quoted  the  words  of  the  patent  law  relating  to 
this  point,  *^and  s^uia  accompany  the  whole  with  drawings  and  writ- 
ten references,  whenever  the  nature  of  the  case  admits  ofdrawbgs.'^ 

4.  For  a  Furnace  for  generating  Steam  for  Culinary  Pur-- 
poses;  Jesse  Reed,  Marshfield,  Ply  mouth  county,  Massachusetts, 
January  5. 

This  furnace  mav  be  made  of  cast  iron.  It  is  to  consist  of  two 
vertical,  cylindrical  vessels,  one  placed  within  the  other,  a  space  be- 
ing left  between  their  sides  to  contain  water.  The  inner  vessel  is  to 
form  the  fire  place,  the  bottom  of  it  is  formed  of  bars,  and  upon 
them  the  fuel  is  to  be  placed,  and  is  consequently  surrounded 
by  the  double  cylinders  which  contain  the  water.  A  close  cover 
forms  a  steam  tight  connexion  between  these  cylinders,  and  has  in 
it  perforations  for  steam  pipes  to  lead  into  other  vessels,  and  for  a 
Bafetv  valve.  Above  the  fire,  there  is  a  grate  to  sustain  a  kettle, 
or  other  vessel,  in  the  manner  of  the  common  clay  furnaces. 

*^The  improvement  in  my  said  steamer,  which  I  claim  as  new, 
consists  of  such  additions  of  surrounding  parts  to  the  common  clay 
or  soap  stone  furnace  now  in  use,  as  will  enable  me  to  arrest  the  por- 
tion of  heat  which  in  ordinary  use,  escapes  through  the  side  of  the 
furnace,  and  with  it  to  boil  the  water  which  generates  the  steam  for 
the  purpose  before  mentioned." 

All  this  may  be  very  intelligible  to  some  folks,  but  such  is  not 
the  case  with  us.  We  are  at  a  loss  to  discover  in  what  way  the  heat 
which  escapes  through  a  clay,  or  soap  stone,  furnace,  is  to  be  saved, 
where  neither  of  the  materials  are  employed;  and  furthermore,  we 
apprehend,  putting  both  clay  and  soap  stone  out  of  the  question,  that 
this  contrivance  will  not  be  found  either  very  convenient  or  useful. 

5.  For  an  improvement  in  Thrashing  Machines  for  thrashing 
all  kinds  of  chan  grain ;  Isaac  Norton,  Saratoga,  Saratoga  county, 
New  York,  January  6. 
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The  beaters  are  to  be  placed  upon  four  arms  instead  of  upon  a 
cylinder.  The  feeding  apron  is  to  be  of  slats  of  wood,  the  teeth  are 
to  be  S(}uare  and  tapering,  and  from  three-fourths^to  two  inches  long. 
There  is  to  be  a  hollow  segment  supported  b^  springs,  and  means 
are  to  be  adopted  for  giving  motion  to  the  moving  parts.  There  is 
no  claim  to  novelty;  the  beaters,  the  wooden  apron,  the  teeth,  the 
segment,  &c.  being  all  very  old,  we,  therefore,  greet  and  dismiss 
them  with  all  the  veneration  which  their  antiquity  inspires* 

6.  For  an  improvement  in  the  manufacturing  of  Ropes; 
Edward  S.  Townsend  and  Philo  Darfee,'  Palmyra,  Wayne  coun- 
ty, New  York,  January  6. 

(See  specification.) 

7.  For  a  Machine  for  taking  out  stumps  from  land;  Abijah 
Gorham,  Turner,  Oxford  county,  Maine,  January  7. 

A  wheel  and  axle  is  mounted  so  as  to  be  drawn  about  upon  truck 
wheels.  From  the  middle  of  the  axle  a  chain  descends,  which  is  to 
be  fastened  to  the  stump.  Oxen  are  to  draw  upon  another  chain 
passing  round  the  wheel,  and  thus  the  stumps  are  to  be  raised.  We 
are  not  informed  whether  this  machine  is  claimed  wholly,  or  in  part 
only;  this  would  indicate  that  the  patentee  considers  it  as  altogether 
new;  but,  according  to  information  derived  from  other  sources,  we 
arrive  at  a  very  di&rent  conclusion. 

8.  For  Blocks^  on  which  Stereotype  Plates  can  be  imposed^ 
denominated  "  Stereotype  Extendible  Blocks;"  George  W.  Gra- 
ter, city  of  New  York,  January  7.  (Assigned  to  Euhu  White, 
New  York.) 

Instead  of  the  separate  blocks  usually  employed,  strips  of  maho- 
hogany,  reduced  to  a  proper  width  and  thickness,  are  to  be  locked 
up  in  a  common  printer's  chase.  The  same  strips,  under  a  different 
arrangement,  serve  for  folio,  quarto,  octavo,  12mo.  or  18mo.  pages. 
Six  of  the  strips  are  to  be  about  three  inches  wide,  and  six  to  be 
about  three-quarters  of  an  inch.  Upon  these  latter  are  the  proper 
hooks,  or  clasps,  for  retaining  the  plates.  The  particular  construc- 
tion of  these  strips  and  clasps  are  shown  in  drawings  which  accom- 
pany the  specification.  The  wider,  are  called  major,  and  the  nar- 
rower, minor  blocks.  The  claims  are,  to  the  particular  plan  of 
fashioning  and  arranging  the  blocks,  so  as  to  produce  the  effect  in- 
tended. The  using  of  fixed  hooks  attached  to  blocks,  for  the  pur« 
pose  explained  in  the  specification:  and  the  combination  of  Uie  wholes 
m  the  manner  set  forth. 


9.  For  a  Machine  for  smoothing  the  bodies  qf  Printing 
Type.  Invented  by  Stephen  Sturdevant,  of  the  city  of  New 
York;  assigned  to  Elihu  White,  of  the  same  city,  and  patent 
issued  to  him,  January  7. 

'*  In  place  of  the  usual  mode  of  smoothing  the  type  by  nibbing 
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them  under  the  fingers,  on  the  flat  surface  of  a  grit-stonoi  I  produce 
the  same  effect  on  them,  by  causing  them  to  pass  between  two  ro« 
fary  blocks  of  metal,  faced  with  steel,  and  havine  floats  cut  in  the 
steel  faces,  to  scrape  the  type  as  they  pass  througn." 

The  specification  refers  throughout  to  drawings  which  represent 
the  machinery  in  a  yery  distinct  manner,  and  occupy  considerable 
space.  Without  a  yiew  of  the  machinery,  the  claims  could  not  be 
understood;  they,  howeyer,  are  yery  clearly  made  out. 

10.  For  a  Machine  for  casting  Typc^  iny anted  by  Michael 
D.  Mann  and  Stephen  Sturdevant,  both  of  the  city  of  New  York; 
assigned  to  Elihu  White,  of  the  same  city,  and  patent  issued  to 
him,  January  7. 

The  remarks  on  the  last  patent  apply  with  fall  force  to  the  pre- 
sent. Judging  from  the  drawings  ana  description,  the  machine  ap- 
pears to  haye  been  deyised  with  much  skill;  and  eyery  part  of  it  is 
represented  with  great  neatness  and  precision. 

11.  For  an  improyement  in  Frames  for  Cotton  Oins;  Ebene- 
xer  A.  Lester,  Itoston,  Massachusetts,  January  8. 

This  patent  is  taken  for  makins  the  frames  of  cotton  gins,  in  whole 
or  in  part,  of  cast  iron.  The  claim  is  to  the  <^  making  of  the  two 
ends  of  the  frame  of  cast  iron,  whether  the  said  ends  m  connected 
together  by  girders  and  sills  of  wood  or  metal." 

12.  For  an  improyement  in  the  construction  ofSoatSy  whether 
propelled  by  stumor  other  power;  Nathan  Cushman  and  Isaac 
Loomis,  WhitehaUy  Washington  county',  New  York,  January  8. 

A  channel  is  to  be  made  in  the  boat  from  stem  to  stern,  to  allow 
a  free  P^^ssaee  to  the  water;  and  in  this  channel  the  paddle  wheel  is 
to  work.  There  is  to  be  an  inclined  plane  running  from  the  bow 
of  the  boat,  back  to  the  wheel,  and  crossing  the  channel  in  which 
the  wheel  runs.  This  is  to  form  a  flume,  up  which  the  water  is  to 
rise,  and  from  which  it  is  to  act  upon  the  wheel.  Such  appears  to 
be  the  intention,  so  far  as  we  can  understand  the  description.  But 
as  reference  is  made,  throughout,  to  a  model,  and  this  part  is  not 
represented  in  the  drawing,  we  are  left  to  guess  upon  this  point.  It 
is  altogether  irregular  to  make  any  such  reference,  to  a  model;  and 
to  depend  upon  it^  as  in  the  present  instance,  would  be  likely  to 
ayoid  the  patent,  as  of  this  a  model  makes  no  part  The  drawing  is 
imperfect  and  inadequate,  not  exhibiting  the  parts  described,  or  hay- 
ing any  written  references.  There  is  no  claim;  and  it  is  manifest 
that  the  patentee  does  not  depend  upon  the  inclined  plane,  as  he 
tells  us  that  the  boat  may  be  used  either  with  or  without  it;  all  that  is 
then  left,  to  rest  the  patent  upon,  is  the  channel  alone  the  middle  of 
the  boat,  which  is  a  well  known  contriyance,  haying  been  long,  and 
repeatedly  used. 

13.  For  an  improved  Portabk  Grist  Mill;  Henry  Weed, 
Sandwich,  Stafford  county,  New  Hampshire,  January  10. 
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The  stones  are  proposed  to  be  much  lar^r  than  in  most  of  flie 
portable  mills  recently  patented;  say  thirty  inches  in  diameter.  A 
frame  is  to  be  made  to  support  the  stones,  at  the  lower  part  of  which 
frame  there  is  to  be  a  bridge,  tree,  which  is  to  be  raised  by  a  screw. 
The  lower  mill-stone  is  to  be  fastened  on  a  spindle,  and  the  upper 
is  to  be  fixed  upon  the  frame,  with  ears,  screws,  and  nuts,  to 
adjust  it«  Through  the  top  stone  there  is  an  eye,  as  usual,  for  the 
feed.  An  iron  bar  crosses  this  stone  over  the  middle  of  the  eye, 
and  receives  the  upper  end  of  the  spindle.  The  bar  has  springs  to 
it  to  allow  it  a  little  play. 

The  claim  is  to  the  above  arrangement,  with  the  nether  mill -stone 
running  instead  of  the  upper;  the  mode  of  adjusting  the  upper  stone; 
the  supplying  the  weight  of  stone  by  the  bridge  tree,  and  the  bar  and 
spring  to  sustain  the  upper  end  of  the  spindle. 

Without  inquiring  into  the  originalitjr  of  the  other  parts,  we  may 
observe  that  the  running  of  the  lower  mill-stone  has  been  more  thaa 
once  patented,  and  that  the  claim  to  this,  therefore,  must  fail  en- 
tirely. 


14.  For  an  improvement  in  Distilling;  John  Cairou,  city  of 
New  York,  January  10. 

This  apparatus  is  intended  to  produce  highly  rectified  spirit  at  one 
operation.  The  vapour,  as  it  rises  from  the  still,  passes  through 
successive  receivers,  like  kettles  placed  upon  each  otner.  The  por- 
tion which  is  condensed  in  each  dropping  through  a  tube  back  into 
the  vessel  below  it.  After  escaping  from  these,  the  vapour  passes 
through  a  horizontal  worm;  each  coil  of  this  worm  has  a  tube  leading 
down  from  its  lower  part,  into  a  common  tube,  to  conduct  that  por- 
tion of  the  apirit  ofif,  which  is  less  highly  rectified  than  that  which 
passes  througn  the  worm;  this  latter  is  finally  condensed  in  the  usual 
way.  The  parts  intended  to  be  claimed  appear  to  be  those  which  al- 
low of  the  escape  of  the  less  pure  spirit  in  its  progress  towards  the 
final  condensing  tub. 

This  patent  refers,  throughout,  to  a  model;  a  fault  into  which  pa« 
tentees,  for  want  of  better  information,  are  very  apt  to  fall.  We 
have  noticed  this  in  No.  12. 


15.  For  a  Machine  for  edging  and  drawing  Steel  Points 
for  Carriage  Springs;  George  Stoudinger,  Newark,  Essex 
county,  New  Jersey,  January  11. 

A  female  die  is  to  be  formed,  consisting  of  a  steel  roller,  running 
as  a  flatting  mill  roller,  and  hollowed  out  in  such  a  way  as  to  suit 
the  point  to  be  drawn.  Below  this  roller  is  a  bed,  which  advances 
upon  a  carriage,  as  the  roller  turns.  The  platform  of  this  bed  has 
an  inclination  given  to  it,  which  is  regulated  by  means  of  screws, 
in  order  to  adjust  it  to  the  degree  of  taper  to  be  given  to  the  point 
There  is  no  claim;  but  as  we  believe  the  mode  of  drawing  thejpoints 
by  means  of  the  inclined  plane,  to  be  new,  the  machine  itself  may, 
in  tiiat  case,  be  considered  as  altogether  so,  this  being  its  essential 
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feature.  The  plan  proposed  appears  to  be  not  only  more  easj  of 
execution,  but  much  preferable  m  practice  to  the  use  of  eccentric 
rollers. 


16.  For  a  Thrashing  Machine;  Samuel  Turner,  Aurelius, 
Cayuga  county.  New  York,  January  11. 

This  machine  has  a  cylinder,  and  bed,  with  teeth,  in  the  usual 
way.  The  teeth  are  to  be  of  wrought  iron,  and  are  to  stand  out 
about  two  inches.  They  are  to  be  tapering,  being  about  three-quar- 
ters of  ato  inch  wide  at  bottom,  and  one*quarter  at  top,  placed  in 
such  a  manner  as  to  escape  those  in  the  bed,  and  leave  proper  space 
between  them  as  they  pass.  The  claim  is  to  the  formation  and  struc- 
ture of  the  spikes,  or  teethj;  their  position  in  the  bed  and  cylinder, 
and  the  lining  of  the  bed  with  band  irons. 


17.  For  a  Machine  for  Thrasht7ig  Grain^  and  Dressing 
Flax  and  Hemp;  Stephen  J.  Gold,  Cornwall,  Litchfield  county, 
Connecticut,  January  11. 

In  this  machine  there  are  several  pairs  of  beaters,  or  tumblers, 
between  which  the  grain,  or  hemp,  is  to  pass  successively.  Whirls 
of  different  sizes  are  used  to  drive  them,  and  they  are  thus  eaused 
to  move  with  different  velocities.  The  claim  is  to  ^*  several  pairs 
of  beaters  or  tumblers  in  the  machine,  one  pair  moving  faster  than 
anotheri  and  the  combination,  viz.  the  gram,  hemp,  and  flax  ma- 
chine." 


18.  For  an  improvement  in  the  common  TVn  Baker;  Gordin 
Williston,  New  London  county,  Connecticut,  January  II. 

This  baJeer  is  to  stand  before  the  fire,  and  is  in  fact  what  is  com- 
monly called  a  tin  kitchen.  The  lower  part  is  to  be  made  to  reflect 
heat  upwards,  as  the  upper  part  does  downwards. 

'^  What  I  claim  as  new,  and  as  my  indention,  and  nothiug  else, 
is  simply  the  substitution  of  the  reflecting  surface  in  the  lower  part 
of  the  pan,  instead  of  the  box  for  coal  as  in  the  baker  in  common 
use.     Making  thus  the  <  Double  Reflecting  Baker.' " 

We  do  not  understand  the  description  given,  and  cannot,  there- 
fore, point  out  the  merits  of  this  invention. 


19.  For  an  improvement  in  the  Mode  of  Curing  Tobacco; 
Tyre  G.  Newbold,  Franklin  county,  Virginia,  January  ,11. 

The  improvement  proposed  is,  <<  after  iiaving  a  tight  house  in 
which  the  new  cut  tobacco  is  to  be  huna;,  build  a  furnace  at  a  con- 
venient distance  from  the  walls  of  said  house,  and  have  a  funnel 
extending  on  the  ground  from  said  furnace  through  the  house,  and 
turning  back  discharge  the  flame  and  smoke  in  the  open  air,  at  a 
convenient  distance  from  the  building.  The  furnace  and  funnel  to 
be  made  of  brick,  stone,  or  other  incombustible  material."  This  com- 
prises the  main  point  of  the  specification,  and  we  much  mistake  if  UiQ 
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claim  of  the  patentee,  to  be  the  true  and  original  inyentor  or  disco- 
yerer,  will  prove  to  be  an  undisputed  one. 

There  is  no  drawing  of  the  furnace  and  funnel;  objects  which 
certainly  might  be  drawn>  and  a  representation  of  which  would  un- 
doubtedly aid  those  who  wish  to  carry  the  plan  into  operation. 


20.  For  an  improved  mode  of  making  Harrows  for  the  pur- 
)se  cf  Agriculture^  called  the  "  Revolving  Harrow  f  Samuel 

_5,  Lancaster,  Worcester  county,  Massachusetts,  January  11. 
(See  specification.) 

■  I 

21.  For  the  Jlpplicaiion  of  Water  to  Mill  Wheels;  which 
the  invenW  calls  "  the  Syphon  Principle,  or  Artificial  Pressure ;" 
William  Kendall,  Fairfield,  Somerset  county,  Maine,  January  12. 

The  specification  of  this  patent  is  drawn  up  with  great  labour;  it 
includes  many  numerical  calculationsi  and  an  essiiy  upon  the  appli- 
cation of  water  in  mills  of  different  kinds.  From  the  course  pur- 
sued it  would  be  extremely  difficult  to  give  an  analysis  or  epitome 
of  this  paper;  we  will,  however,  make  one  or  two  quotations,  which 
nay  perhaps  afford  a  eeneral  idea  of  the  proposed  plan.  The  wheel 
is  a  kind  of  tub  wheel,  with  the  buckets  secured  between  two  rims, 
with  the  shaft  connected  to  one  of  them. 

«<  The  wheels  which  I  have  constructed  and  applied  to  my  inven- 
tion, have  buckets,  as  it  were,  at  right  angles  with  the  former  wheels, 
and  lie  thus  \\\\  -  The  water  may  seem  to  act  upon  it  by 
pressure  from  the  whole  of  the  head,  but  it  is  only  by  reaction  that 
the  wheel  moves.  This  wheel  which  I  have  constructed  for  ease  in 
making,  and  permanency  of  its  parts,  may  represent  at  a  glancing 
view,  that  which  was  formerly  called  a  tun  wheel,  except  it  has  no 
arms,  the  buckets  entering  the  shaft,  and  are  supported  in  the  rim; 
they  are  very  flat,  and  very  thin;  their  edj^es  which  cut  and  leave 
the  water  are  made  sharp.  By  their  obliquitjr  they  scarp  or  lap  over 
each  other,  and  the  space  between  them  all  ib  called  the  throat,  or 
opening  of  the  wheel;  they  decline  about  three  or  four  inches  to  a 
foot  of  their  width.  For  a  wheel  of  four  feet  diameter,  with  seven 
buckets,  their  width  becomes  about  fifteen  inches  at  the  shaft,  and 
two  feet  at  the  rim.  This  rim  then  reauires  to  be  about  ten  and  a  half 
inches  deep,  so  as  to  extend  one  indi  below  the  buckets,  and  two 
inches  above,  for  passing  a  feather  edged  bar  of  iron  through  with 
its  thick  edge  resting  against,  and  fair  with,  the  buckets,  as  a  cutter; 
one  end  being  driven  well  into  the  shaft,  the  other  end  bent  down 
and  supported  under  a  hoop,  which  binds  the  rim  and  wheel,"  &c. 

The  specification,  of  which  we  have  copied  a  very  minute  part, 
thus  concludes:  <*  Thus  have  I  endeavoured  to  explain  the  principles 
and  how  to  use  this  invention,  where  an  additional  artificial  pressure 
is  applied  to  the  wheel,  increasing  its  effects  by  suction,  which  I  call 
the  syphon  principle,  where  the  force  of  the  percussion  of  water,  as 
well  as  gravity,  is  applied  to  repel  the  atmospheric  pressure,  which 
I  tiaim  as  my  invention  when  applied  to  mill  wheels.    Also  the 
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wheel  and  parts  for  appl jing  the  same  according  to  this  |dj  specifi- 
cation." 

We  conress  that  we  do  not  understand  the  reference  to  the  at- 
mospheric pressure,  and  the  syphon  principle,  although  we  have 
careful! J  read  the  parts  in  which  they  are  described;  but  the  descrip- 
tion is  an  involved  one,  and  we  could  not  take  the  time  to  make  it 
a  study,  without  a  fair  prospect  of  learning  something  from  it.  The 
drawinff  which  accompanies  the  specification,  lends  little  or  no  aid 
to  the  description,  being  very  indifferently  executed. 


22.  For  an  improvement  in  the  Manvfacturt  of  Buttons^ 
called  the  Safe  Eye  Button;  Ciharles  Goodyear,  Pliiladelphia, 
Pennsylvania,  January  12. 

This  patent  is  taken  for  enclosing  pieces  of  cloth,  leathlr,  or  other 
substances  which  can  be  penetrated  by  a  needle,  between  plates  of 
metal.    These  plates  have  a  hole  of  one-quarter  of  an  inch  diameter 

Snnched  in  them,  to  serve  as  kin  eye  through  which  the  sewing  is  to 
e  effected. 

^  ^  The  improvement  which  the  said  Charles  Groodyear  claims  con- 
sists in  the  manner  of  fastening  between  the  shells,  the  cloth,  lea- 
ther, catgut,  or  substance  to  be  sewn  through,  and  in  making  the 
eye  of  the  button  of  cloth,  leather,  catgut,  or  other  substance  of  a 
similar  form,  leaving  holes,  and  thereby  obviating  the  objection  to 
most  buttons  which  are  liable  to  cut  the  thread  with  whicn  they  are 
fiutened  on  clothes." 

The  specification  describes  the  formation  of  the  plates  or  shells, 
and  the  manner  of  uniting:  them;  but  these  are  not  represented  by 
drawings,  which  ought  to  nave  been  done. 

23.  For  an  Instrument  for  the  Teaching  of  Geography ^ 
Elizabeth  Oram,  citj^  of  New  York,  January  12. 

As  this  instrument  is  the  invention  of  a  lady,  we  will,  of  course, 
allow  her  to  tell  her  story  in  her  own  way,  without  any  animadver- 
sions of  ours,  which  might  mar  the  narrative,  or  involve  us  in  inex- 
tricable difficulties. 

♦«  Be  it  known,  that  I,  Elizabeth  Oram,  of  the  city  of  New  York, 
have  invented  a  new  and  useful  instrument  for  the  teaching  of  ge- 
ography, and  that  the  following  is  a  full  and  exact  description  of 
the  construction  and  use  thereof  as  invented  by  me. 

*^  It  consists  of  a  globe,  upon  which  the  surface  of  the  earth  is 
represented  by  various  heights,  as  they  exist  in  nature.  By  this  the 
distinction  between  land  and  water  is  clearly  seen.  The  various 
ranges  of  mountains,  with  their  relative  heights  exhibited;  and  their 
infiuence  upon  heat  and  productions,  with  their  geoloe;ical  structure. 

^By  means  of  a  magnet  inserted  in  the  surface  of  the  improved 
elobe,  the  great  principle  of  attractiiki  may  be  clearly  shown,  by  af- 
fi|;iBg  thereto  any  small  iron  figure. 

^T^is  globe  b  surrounded  by  the  principal  circles  of  the  sphere. 
The  ecliptic  is  elevated,  by  means  of  which,  and  a  moveable  and 
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illaminated  sun*  the  manner  in  which  the  earth  receives  its  rays, 
and  the  canses  of  seasons,  may  be  clearly  exhibited.  On  the  horizon 
there  is  affixed  a  small  instrument,  by  which  the  causes  t>f  eclipses 
are  shown. 

<<  A  moveable  star,  brines  to  the  comprehension  of  pupils  the  na- 
ture of  right  ascension,  declination,  celestial  latitude  and  longitude.'' 

Elizabeth  Oram. 


24.  Fqf  an  improvement  on  the  Bar  Share  Plough;  Edmund 
M.  Waggenet,  Adair  county,  Kentucky,  January  12. 

We  have  no  doubt  that  the  plough  described  is  a  very  good  one, 
but  its  appearance  is  much  like  that  of  many  other  ploughs;  and  al- 
though tne  |>atentee  has  placed  it  before  us  with  much  care,  he  has 
not  told  us  in  what  his  invention  consists;  he  has,  however,  men- 
tioned some  of  its  good  properties,  and  we  will  repeat  after  him, 
that  **The  plough  is  adapted  to  work  with  or  without  a  coulter,  and 
designed  for  fallowing,  ndgine;,  and  ditchine  farm  lands;  draining 
marshes;  turnpilcing  roads,  and  repairing  highways." 

**  The  projective  slope  of  the  bar  and  smire  gives  to  the  plough 
a  descending  draft,  which  causes  it  to  draw  to  and  retain  its  hold 
in  the  earth  to  the  depth  regulated  or  required.  The  rolling  board 
and  face  of  the  share  forming  a  regular  circle,  and  passing  on  at 
near  right  angles,  rolls,  beds,  and  pulverizes  the  earth  at  one  and 
the  same  time.^  Placine  the  surface  soil  to  the  depth  the  plough 
runs,  and  bringing  the  clay,  or  sub-soil,  upon  the  surface.  All  parts 
of  the  plough  which  are  pressed  by  the  earth  being  metallic,  imme- 
diately scours  smooth,  cuts,  slides,  and  rolls  oft'  the  earth  without 
friction  or  compression,  which  renders  the  draft  extremely  light;  and 
from  the  combination  of  its  parts,  is  rendered  the  more  permanent 
by  a  hard  draft." 

25.  For  an  improvement  in  the  Percussion  Lock  for  Cannon; 
Enoch  Hidden,  city  of  New  York,  January  14. 

In  its  general  features  this  lock  bears  a  strong  resemblance  to  that 
patented  by  Mr.  Joshua  Shaw,  of  Philadelphia;  but  to  lessen  the 
powerful  reaction  upon  the  cock,  or  hammer,  from  the  explosion,  by 
which  it  is  liable  to  be  broken,  that  part  of  it  which  is  immediately 
over  the  vent,  has  a  hole  drilled  in  it,  to  allow  the  explosion  from 
the  touch  hole  to  pass  through  it.  It  has  also  a  preventive  spring, 
placed  near  the  head  of  the  cock,  to  ease  it  off  in  its  recoil. 

The  claims  are,  the  opening  in  the  head  of  the  cock;  the  mode 
of  making  the  cock,  as  described  in  the  specification;  the  preventive 
spring;'  a  small  steel  or  other  metal  tube  to  contract  the  vent  hole; 
a  piece  of  metal  with  leather  or  sponge,  to  place  on  the  priming  to 
keep  it  dry,  or  to  close  the  vent  when  the  gun  is  sponged,  &c. 


26.  For  sawing  boards  by  means  of  a  Double  Toothed  Saw; 
Stafford  Dawly,  Annsville,  Oneida  county.  New  YorS^  January 
14. 
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At  p.  10,  (No.  70  in  the  list,)  we  gave  a  description  of  a  saw  with 
doable  teeth  to  saw  timber  bj  the  moving  of  the  carriage  in  either 
direction. 

The  present  patent  is  obtained  for  the  same  thing  precisely,  and 
famishes  an  example  of  what  is  perpetualljr  occarrin^  at  the  patent 
office.  There  is  scarceljr  an  instance  in  which  any  thing  is  patented 
which  has  ;the  slightest  air  of  novelty,  that  several  do  not  claim  to 
be  the  Orfginal  and  true  inventors.  We  are  aware  that  |>riority  in 
the  date  of  a  patent  is  no  evidence  whatever  of  priority  of  invention. 
The  real  inventor  is  in  general  anxious  to  test  the  goodness  of  his 
plan,  and  whilst  doing  so,  some  of  the  numerous  patent  pirates  with 
which  many  parts  of  our  country  are  infested,  catch  the  idea,  and  to 
those  in  this  trade,  an  oath  presents  no  obstacle  to  the  attainment  of 
their  ends. 

We  know  nothing  about  who  is  the  inventor  of  the  double  saw; 
perhaps  he  has  not  vet  come  forward,  and  therefore  our  remarks  are 
not  at  all  individual  in  their  character.  Nor  are  they  now  made  in 
consequence  of  the  intrinsic  merit  of  the  present  plan,  as  we  think 
liehtly  of  it  on  several  accounts.  The  timber  must  be  sawed  entirely 
off  at  every  cut,  which  in  many  instances  cannot  be  done.  The 
carriage  has  its  bearing  changed  when  its  motion  is  reversed,  and  the 
boards  will,  in  consequence,  be  sawed  with  less  truth;  and  the  teeth 
at  each  edge  of  the  saw  must  be  set  equally  open,  and  those  which 
are  not  catting  will  injure  the  face  of  the  timber. 

Three  or  four  unmeaning  lines  constitute  all  that  can  be  called  a 
drawing  in  this  patent;  the  object  it  is  true  can  be  well  understood 
without  a  drawing,  but  the  law  claims  one,  and  admits  of  no  discre- 
tion on  the  subject 


27.  For  improvements  in  Navigation,  and  iri  the  applica- 
turn  qf  Steamy  Men,  Animals,  or  other  Natural  Agents,  there^ 
to;  William  W.  Van  Loan,  city  of  New  York,  January  15. 

The  essential  feature  of  this  plan  is  the  passing  of  an  endless  chain 
of  paddles  over  drums,  in  order  to  operate  upon  the  water,  in  place 
of  the  ordinary  paddle  wheel.  In  this,  taken  simply,  there  is  no- 
thing new;  but  there  are  some  particulars  in  which  the  plan  proposed 
lays  claim  to  originality. 

The  drums  over  which  the 
endless  chain  passes  are  to  be 
air  tight,  hollow  cylinders,  and 
each  of  the  paddles,  or  keels, 
as  they  are  called  in  the  spe- 
cification, is  attached  to  a 
buoyant,  hollow,  water-tight 
▼esse),  running  its  whole 
length.  In  the  accompanying 
sketch,  the  ends  of  the  cnain 
of  paddles  are  shown  passing  round  one  of  the  drums,  a,  a,  being 
the  air-tight  vessels,  and  6,  6,  the  keels,  or  paddies. 


Digitized  by 


Google 


810      American  Patents  for  January ^  with  Remarks. 

The  patentee  says  that^  <'  in  order  to  the  more  clear  and  fall 
understanding  of  my  invention,  I  further  declare  and  set  forth,  that 
it  rests  upon  the  following  principles." 

^^  Ist  In  substituting  for  the  paddle  wheels,  or  other  usual  pro- 
pelling apparatus,  an  endless  chain  of  empty  water-tight  vessels, 
made  to  revolve  upon  appropriate  drums  or  wheels,  by  steam,  or 
any  other  prime  mover  whatever." 

**  2nd,  In  substituting  for  the  buoyancy  of  the  hull  of  a  boat,  or 
ship,  the  buoyancy  of  the  immersed  part  of  the  endless  chain  of  ves- 
•els,  or  when  necessary,  of  hollow  drums,  or  cylinders,  or  prisms, 
and  the  carrying  forward  any  load  they  may  bear,  free  from  any  re- 
ttstance  but  &at  which  they  themselyes  experience.  By  these  means 
getting  wholly^  rid  of  the  rapidly  increasing  resistance  that  fluids 
present  to  motion  through  them.  I  retain  only  a  resistance  whose 
measure  is  independent  of  velopity,  and  have  thus  in  my  power, 
theoretically,  to  obtain  unlimited  yeiocities:  and,  in  practice,  velo- 
cities limited  only  by  the  power  of  the  prime  mover  that  may  be 
applied  to  the  apoaratus." 

it  is  proposed  to  apply  the  same  principle  of  buoyancy  to  the  pad- 
dle wheels  of  team  ana  steamboats,  as  an  additional  security  against 
their  foundering. 

The  whole  description  is  written  with  much  judgment  and  talent, 
but  from  what  we  know,  and  have  seen,  of  attempts  to  propel  ves- 
sels by  endless  chains  of  paddies,  we  anticipate  no  advanta^  from 
this  part  of  the  plan,  when  the  test  of  practice  is  applied  to  it. 

88.  For  an  improyement  in  the  manufacture  of  Saddks;  Levi 
Sherman,  Bridgeport,  Fairfield  county,  Connecticut,  Januaij  18. 

In  this  saddle,  nailing  is'substituted  ror  sewing.  The  straining  of 
the  web,  &c.  is  effected  in  the  usual  manner.  The  seat  is  drawn 
over  and  nailed  fast.     The  skirts  are  nailed  to  the  side  bars. 

Sometimes  the  skirts,  or  jockey,  are  made  to  meet  in  the  centre 
of  the  saddle,  and  are  seamed  or  stitched  together|  then  stitched  or 
seamed  from  one  side  bar  to  the  other,  and  the  skirts  nailed  on  the 
side  bars  around  the  bellies  of  the  saddle.  The  claim  is  to  *<  the 
mode  of  making  saddles  by  nailing  instead  of  sewing  the  seams.*' 

29.  For  an  improvement  in  the  Reaction  Wheel;  John  Turn- 
er, Augusta,  Kennebeck  county,  Maine,  January  18. 

This  patent  is  taken  for  an  arrangement  which  is  essentially  the 
same  with  that  claimed  by  Calvin  W  ing,  the  specification  of  whose 
patent  was  given  in  our  February  number,  page  86.  In  the  present 
specification  the  whole  is  imperfectly  described;  the  part  which  Mr. 
Wing  calls  the  lighter  is  here  mentioned,  and  we  are  told  that  ^  this 
mode  of  relieving  the  wheel  from  the  weight  of  the  incumbent  co- 
lumn of  water,  is  what  is  specifically  claimed  as  my  invention." 


do.  For  Stiffening  fVool  and  Fur  Hats  and  Caps  by  the 
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use  of  India  rubber,  Slc.;  Laban  L.  Macomber,  Gardiner,  Kenne- 
beck  county,  Maine,  January  19. 
(See  specification.) 

31.  Machine  for  Planting  Onion  Seed^  all  kinds  of  Garden 
Seed,  Beans,  Corn^  8rc,;  Peter  Smith,  of  Chatham,  and  Theo- 
dore H.  Arnold,  of  Haddam,  Middlesex  county,  Connecticut,  Jan- 
uaiT  20. 

This  machine  is  to  be  driven  forward  like  a  wheelbarrow;  it  has 
two  wheels  united  by  a  cylindrical  shaft.  Above  this  shaft  two 
hoppers  are  placed  to  contain  the  seed;  the  cylindrical  shaft  fits 
agamst  and  closes  the  lower  part  of  the  hoppers;  holes  are  bored  in 
the  shaft  to  form  chambers,  or  receptacles  for  the  seed,  and  they  are 
to  be  larger  or  smaller  according  to  the  kind  of  se^d  to  be  sown. 
The  hoppers  may  be  more  or  less  numerous;  and  the  cylinder  also 
may  be  varied.     The  claim  is  to  <<  the  arrangement  and  putting  to- 

Stner  of  the  various  parts  in  the  way  and  manner  described,  and 
e  application  of  said  machine  in  the  form  and  method  above  de- 
scribed  for  the  purpose  of  planting  seeds." 

32.  For  a  mode  of  applying  the  propelling  power  of  water, 
steam,  or  any  other  known  power,  to  mills  or  machinery; 
Jehiel  W.  Dart,  and  Willard  Webster,  Truxton,  Courtland  coun- 
ty. New  York,  January  21. 

The  patent  under  the  above  title,  is  for  one  of  those  futile  and 
worthless  contrivances  which  are  by  no  means  rare  in  the  records  of 
patented  inventions.  That  others  may  judge  on  this  point  as  well 
as  ourselves,  we  give  the  whole  specification. 

<«  Make  a  water  wheel  of  a  smaller  diameter  than  the  fly  or  ba- 
lance wheel  to  be  hereafter  described.  On  the  same  shaft  place  a 
drum,  pulley,  or  cog  wheel,  of  the  same  diameter  as  the  wheel  first 
mentioned,  or  it  may  be  larger  or  smaller.  Make  another  wheel  of 
a  larger  diameter  than  those  before  mentioned;  and  let  it  be  con- 
nected by  straps,  belts,  or  cogs,  to  the  last  mentioned  wheel.  Let 
the  geanng  intended  to  be  applied  to  mills  or  machinery  work  in 
this  last  mentioned  large  wheel,  or  into  another  wheel  placed  on  the 
same  shaft  with  It,  and  of  the  same  size;  or  it  may  be  larger  or  smaller 
as  may  be  deemed  most  proper. 

<<The  invention  here  claimed,  and  desired  to  be  secured  by  letters 
patent,  is  the  arrangement  of  the  wheels  as  above  described,  by  which 
the  power  originally  applied  to  a  small  wheel,  is  communicated  to 
mills  or  machinery  by  the  intervention  of  another  wheel  or  pulley, 
giving  motion  to  a  larger  whefel." 

Jehiel  W.  Dort, 
Willard  Webster. 

Comment  is  entirely  out  of  the  question. 

33.  For  a  Furnace  for  Heating  Tyre;  Dudley  Marvm,  Ca- 
nandaigua,  Ontario  county,  Neve  York,  January  21. 
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The  furnace  is  constructed  in  the  form  of  a  circular  trough,  aau« 
ally  of  cast  Iron,  formed  in  segments,  the  inner  rim  of  the  trough  is 
small  enough  to  admit  the  tire  of  the  fore  wheel  of  a  carriage,  and 
the  outer  rim  sufficiently  large  for  the  hind  wheel;  a  hollow  channel 
passes  round  under  the  furnace;  the  plate  which  forms  the  top  of  this 
channel  and  the  bottom  of  the  furnace,  is  perforated  with  many  holes, 
to  allow  wind  to  pass  up  from  the  channel.  A  large  pair  of  bellows 
supplies  this  channel  with  air;  charcoal  is  put  into  the  circular  cavity 
and  ignited,  and  the  tire  placed  upon  it.  The  whole  hoop  is  thus 
equally  and  rapidly  brought  to  a  red  heat.  Three  minutes  has 
served  for  this  purpose,  after  the  furnace  had  become  heated.  The 
parts  are  well  adapted  to  the  end  proposed,  and  in  large  establish- 
ments we  have  no  doubt  that  it  will  be  found  eminently  useful. 


34.  For  PropelUng  Machinery;  Thomas  D.  Newsom,  Nash- 
ville,  Davidson  county,  Tennessee,  January  22. 

Although  this  specification  is  writen  in  English,  it  might,  for  our 
use,  as  well  have  been  oflTered  to  our  comprehension  in  the  language 
of  Psalmanazer.  On  looking  at  the  drawings,  we  perceived  that  the 
intention  was  to  propel  machinery  by  the  vibration  of  a  pendulum; 
the  array  of  levers,  wheels,  and  pinions,  however,  was  too  formida- 
ble to  aamit^of  our  seeing  through  the  design  of  the  patentee,  with- 
out resorting  to  his  description,  out  after  reading  this,  the  darkness 
was  only  rendered  the  more  visible.  We  could  only  discover  that 
there  was  to  be  a  double  rimmed  draft  wheel;  a  double  winged  lever; 
a  swing  lever  with  a  circled  fork;  two  cranks  on  one  shaft,  and  one 
somewhere  else;  two  pitmen;  a  draft  wheel;  a  drum  wheel;  a  chain 
to  work  round  two  pulleys;  two  lever  wheels;  two  speed  cog  wheels; 
a  pulling  wheel;  two  purchase  levers;  a  gearing  co^  wheel;  a  fly 
wheel;  a  scape  circle;  and  a  number  of  other  unmentioned  and  un- 
mentionable parts,  all  of  which  are  in  some  way,  we  do  not  know 
how,  to  be  animated  by  means  of  a  swinging  weight,  or  pendulum, 
and  is  then  to  propel  steamboats^  rail-way  carriages,  and  all  kinds 
of  machinery.  In  order  to  do  this  ^  tliere  must  be  a  seat  on  the  end 
of  the  swinging  lever,  on  which  a  man  places  himself,  having  a  spring 
attached  to  the  end  of  the  carriage  for  the  rider  to  place  his  feet 
against,  to  keep  up  the  vibrating  ofthe  lever,  propelling  forward  the 
vehicle." 


35.  For  an  improved  Kn\fe  for  Cutting  Tobacco;  Jameb  J. 
Mapes,  city  of  New  York,  January  22. 

The  claim  is  as  follows. 

<'The  invention  here  claimed,  and  desired  to  be  secured  by  let* 
ters  patent,  is  the  above  described  case  or  stock,  with  the  moveable 
steel  blade,  which  can  be  renewed  when  worn,  from  time  to  time; 
the  case  remaining  the  same;  whereas  in  the  common  method  the 
knife  is  made  all  of  one  piece,  and  when  the  steel  is  worn  the  whole 
knife  must  be  thrown  askle." 

The  contrivance  is  something  like  that  of  a  double  ironed  plane. 
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that  18,  the  cutting  knires  of  tobacco  machines  are  to  be  made  to  set 
forward  bj  means  of  screws  tightening  them  upon  slats. 

36.  For  a  machine  called  the  Seif-regulating  Conduit^  for 

Sassing  \¥ater  around  canal  locks,  from  a  Ugher  to  a  lower  level ; 
ames  CSark,  Westmoreland  county,  Pennsylvania,  January  25. 
(See  specification.) 

37,  For  a  Bevel  Wheel  Plane,  for  Planing  Boards,  &c.; 
Jonathan  Newhall,  Washington,  Lincoln  county,  Maine,  January 
25. 

Plane  irons  are  fitted  into  the  rim  of  a  wheel,  so  as  to  cut  on  one 
face  of  it.  Tour,  six,  or  any  other  number  of  irons  may  be  used. 
The  shaft  of  the  wheel  is  to  run  in  collars  behind  the  cutting  side, 
so  as  to  leave  the  face  unobstructed.  The  shaft  has  a  sliding  mo- 
tion in  the  collars,  to  adapt  it  to  stuff  of  different  thicknesses.  The 
wheel  may  be  three  feet  in  diameter,  and  its  face  is  to  be  bevelled, 
SQ  as  to  take  off  about  hklf  an  inch  on  the  edge,  and  to  extend  to 
two  inches,  or  upwards,  upon  the  face,  according,  as  we  suppose,  to 
the  width  of  the  irons.  Tne  mouths  of  the  planes  may  be  made  more 
or  less  open  by  means  of  plates  of  iron  let  in  flush,  but  capable  of 
sliding,  so  as  to  close  the  mouth  when  desired.  These,  of  course, 
are  to  be  tightened  by  suitable  screws. 

The  timber  is  fixed  upon  a  suitable  carriage^  and  is  to  be  moved 
alone  by  a  rack  and  pinion,  or  otherwise. 

The  claims  are  to  *<  the  bevel  on  the  face  of  the  wheel,  the  use  of 
which  is  to  admit  the  lumber  to  enter  between  the  carriage  and  the 
verge  of  the  wheel,  and  thereby  present  the  part  to  be  planed  off  to 
the  action  of  the  planes." 

^  The  sliding  motion  of  the  wheel,  by  which  various  thicknesses 
may  be  planed." 

*<The  running  the  lumber  by  the  centre,  and  the  metallic  plates, 
the  use  of  which  is  to  answer  the  purpose  of  double  irons,  [by  clos- 
ing the  mouths,]  which  principle  is  contemplated  to  be  applied  to 
hand  planes." 

88.  For  an  imptrovement  in  the  common  Chum,  and  in  the 
mode  of  working  it;  Talmage  Ross,  Pickaway,  Pickaway 
county,  Ohio,  January  26. 

The  dasher  of  the  common  churn  is  to  be  moved  u|)  and  down  by 
a  lever,  working  like  a  pump  handle.    No  doubt  it  will  work. 

39.  For  an  improvement  in  the  Sawing  of  Timber,  by  wa- 
ter, steam,  or  any  other  power;  Jeremiah  Smith,  Morris  town- 
ship, Morris  county,  New  Jersey,  January  27. 

The  saw  frame,  instead  of  working  up  and  down  between  the 
fender  posts,  in  the  usual  manner,  moves  in  a  curve,  which  the  pa- 
tentee terms  an  elliptical  curve. 

Two  grooves  are  cut  in  each  fender  post,  which  are  convex  to- 
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wards  their  fronts.  Projecting  pieces  at  the  upper  and  lower  ends 
of  the  saw  frame  fit  into  tl^ese  grooves,  and  as  the  frame  is  moved 
by  the  crank,  the  direction  of  the  saw  is,  of  course,  governed  by  the 
grooves. 

<(  The  saw,"  the  patentee  sajs,  <<  thus  striking  the  timber,  or  log,  to 
be  sawed,  first  bj  the  lower  end  of  the  saw,  and  bj  that  means 
clearing  the  timber  or  log  of  saw  dust,  and  thus  removing  that  in- 
cumbrance from  it." 

<«  The  patent  is  rec^uired  only  for  the  elliptical  motion  of  the  saw; 
the  ellipsis  to  be  varied  according  as  it  may  suit  the  views  of  the  ap- 
plicant." 

40.  For  a  Rotary  Pump;  Thomas  Sutton,  Norwich,  New 
London  county,  Connecticut,  January  28. 

We  have  described  several  rotary  pumps,  and  those  who  are  con- 
versant with  hydraulic  machines,  are  well  acquainted  with  the  prin- 
ciple upon  which  they  in  general  operate.  Toothed  wheels  taking 
into  each  other,  or  sliding  valves  variously  constructed,  are  employ- 
ed for  the  purpose  of  raising  the  water.  In  the  present  instance  the 
sliding  valves  are  used,  and  the  mode  in  which  they  are  moved  is 
extremely  ingenious,  but  a  clear  and  adequate  idea  of  the  arrange- 
ment would  require  a  view  of  the  drawings.  The  great  objection 
to  most  of  these  plans  is  a  want  of  simplicity,  which  causes  them  to 
be  difficult  to  make,  and  very  liable  to  derangement  by  friction;  we 
fear  that  these  difficulties  have  not  been  overcome  by  the  present 
patentee. 

41.  For  an  improvement  in  the  Art  of  Tanning;  Osmond 
Cogswell,  Cincinnati,  Hamilton  county,  Oldo,  January  29. 

(See  specification.) 


42.  For  a  Machine  for  Dressing  Staves;  John  GL  Conser^ 
Rebersburg,  Centre  county,  Pennsylvania,  January  31, 

The  stave  is  to  be  driven  through  an  opening  in  a  tool  made  of 
iron,  or  steel,  the  opening  being  of  the  size  of  the  intended  stave. 
This  tool  is  to  be  fixed  upon  a  block,  and  a  ram,  or  driver,  raised 
up  by  a  pulley,  and  falling  down  between  guides,  is  to  force  the 
stave  endwise  through  the  tool.  The  claim  is  to  ^<  the  above  ma- 
chine for  shaving  or  dressing  staves." 

To  the  judgment  of  the  cooper,  we  must  leave  the  estimation  of 
the  value  of  ^  the  above  machine."  Were  we  to  venture  an  opinion 
upon  so  recondite  a  subject,  we  should  sav  that  such  a  machine 
might  reduce  staves'all  to  one  width  and  thickness,  but  that  it  would 
neither  straighten  them,  or  dress  them,  in  the  technical  acceptation 
of  the  term.  ^ 

43.  For  Machinery  for  Cleaning  Wool  from  Burs  and 
filth  by  means  of  Steel  Combs,  while  the  wool  remains  on  the 


Digitized  by 


Google 


TowNSEUD  &  Duiarss's  Improvement  in  making  Ropes.  815 

skin;  Lewis  L.  Miller^  Rochester,  Monroe  county,  New  York, 
January  31. 

A  cyiinder,  resembling  the  lai^e  cylinder  of  a  carding  machine, 
is  to  have  on  it  a  number  of  rows  of  steel  teeth  about  five-eighths  of 
an  inch  in  length;  to  this  cylinder  a  revolving  motion  is  to  be  given. 
A  second  cylinder,  about  a  foot  in  diameter,  is  placed  parallel  with 
the  former,  and  slides  to  and  from  it  on  a  carriage.  The  skin  to  be 
cleaned  is  to  be  put  upon  this  smaller  cylinder,  and  fixed  to  it  at 
one  edge  by  a  moveable  strip.  The  feeding,  or^smaller  cylinder, 
may  be  turned  by  means  of  a  crank,  the  hand  graduating  it  as  may 
be  necessary.  The  mode  of  using  it  will  be  obvious  from  the  fore- 
going description. 

^  What  the  inventor  relies  on  in  this  improvement,  is  in  applying 
the  combs  in  this  way  to  cleaning  sheep^s  wool  from  burs,  cockles, 
and  other  filth  common  to  wool,  making  the. same  article  more  valu- 
able in  market,  at  less  than  one-fourth  of  the  common  expense  in 
cleaning." 

44.  For  a  Washing  Machine;  James  Hinkley,  Fayette,  Ken- 
nebeck  county,  Maine,  January  31. 

A  curved  segment,  formed  of  rollers,  and  a  pendulous,  or  vibrating, 
rubber.adapted  to  them,  and  having  spiral  springs  to  adjust  it,  are 
to  operate  within  a  tub  or  trough. 

^  The  patentee  tells  us  that,  *'  Although  rubbers  and  rollers  of  va- 
rious descriptions  have  been  entered  into  machines,  constructed  for 
the  purpose  of  cleansing  or  washing  clothes,  yet,  I  allese  that  the 
foregoing  describes  a  new  arrangement  or  construction  oT  thq  parts, 
constituting  a  new  conformation,  and  producing  the  effect  by  a  mode 
of  operation  entirely  new,  and  therefore  claim  it  as  my  invention." 
"  He  must  have  optics  good,  I  ween." 


Specifications  of  American  Patents. 
iSjpeci/ico/ion  of  a  patent  for  an  improvement  in  the  mamfacturing  of 
Hopes.     Granted  to  Edward  S.  Townsend,  and  Philo  Durfse, 
Palmy ra^  Wayne  cotinty,  New  York,  January  6,  1831. 

This  machine  is  composed  of  a  shaft,  or  reel,  used  in  place  of  a 
wheel  or  crank,  to  give  the  twist  or  turn  for  lading  strands  or  rope; 
so  that  a  strand  or  rope  can  be  twisted  or  laid  in  certain  lengths  at 
a  time,  until  a  rope  or  strand  is  twisted  or  laid  of  any  required 
length.  The  shaft  to  be  fixed  to  revolve  on  proper  supports,  (in 
boxes,  or  gudgeons,  &c.)  made  of  proper  materials,  with  a  hole  pass- 
ing into  the  side  and  out  at  the  end^  so  that  when  a  rope  or  strand 
is  coiled  on  the  shaft,  the  end  of  it  can  pass  through  the  eye  thus 
made  in  the  end  of  the  shaft,  not  interfering  with  the  supports;  thus 
giving  a  chance  for  spinning  to  it  another  length  of  yarn;  then  the 
shaft  being  turned,  gives  the  turn  for  the  laying  of  strands  or  rope, 
which)  when  so  laid,  is  again  to  be  reeled,  leaving  the  rope  out  as 
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before:  thus  on-laying,  and  spinnbg,  nntil  any  required  length  ia 
finished.  The  chief  object  is  to  make  a  rope  of  any  assignable  len^ 
in  one  piece,  by  laying  it  in  portions  of  convenient  len^h,  and  spin- 
ning into  the  threads  of  the  end  of  such  parts  as  is  already  laid.  In 
laying  several  ropes  into  a  layer,  or  tarred  yarn  into  a  rope,  the  reels 
or  machines  must  be  equal  to  the  number  of  strands  and  rope,  and 
may  remain  stationary,  or  be  placed  on  slides,  or  truck  wheels,  aa 
may  be  necessary.  Edward  S.  Towmsend, 

Philo  Durfbe. 


A,  shaft*    B,  rope  passing  out  at  the  end  of  the  shaft. 


Specification  of  a  patent  for  an  improvement  in  the  mode  of  making 
Harrows  for  the  purposes  of  agriculture^  called  Revolving  Har* 
rows.  Granted  to  Samuel  Rugo,  Lancaster^  Worcester  county, 
Massachusetts^  January  11,  1831. 

This  improvement  in  the  harrow  is  more  particularly  described 
as  follows,  and  I  refer  to  the  drawings  of  the  same  accompanying 
this  specification,  and  the  model  deposited  in  the  office,  for  a  more 
complete  and  full  understanding  of  the  improvement 


In  the  drawing,  A,  A,  are  two  horizontal  bars  forming  a  triangle, 
and  joined  at  B. 

B,  is  the  forward  part  of  the  harrow. 

C,  C,  the  junctions  of  the  bars  at  the  other  end  of  the  frame 
and  with  A,  A,  and  B,  constituting  the  whole  frame. 

D,  a  brace  running  from  B,  to  a  middle  point  between  C,^  C,  and 
is  also  extended  as  a  runner  when  the  harrow  is  turned  over  on  its 
back,  for  the  purpose  of  being  drawn  over  the  ground  without  ob- 
struction. 
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Ey  E9  are  two  cylindrical  rollers  which  come  near  together  at  the 
point  F,  and  revolve  at  each  end  on  their  axes.  These  cylinders  di- 
verge till  thej  reach  the  part  of  the  frame  C,  C,  where  thej  are  in- 
serted, and  may  be  made  to  constitute,  at  pleasure,  either  a  greater 
or  less  angle  than  A,  A* 

a,  a,  a,  &c.  are  iron  teeth,  part  of  which  are  visible  in  the  draw- 
ings. These  teeth  are  mortised  into  the  rollers,  the  same  number 
in  each  roller,  and  pass  entirely  through,  and  have  sharp  edges,  with 
backs,  resemblins  in  some  degree  the  blades  of  penknives,  and  va- 
rying in  size  with  the  size  of  the  rollers  and  frame.  These  teeth 
may  be  grooved,  or  made  concave  on  one  side,  or  may  be  of  plain 
BUifaces. 

5,  6,  by  &c.  some  of  which  are  visible  in  the  drawing,  are  pieces 
of  iron  inserted  in  A,  A,  and  extending  downward  towards  the  rol- 
lers, for  the  purpose  of  clearing  them  u-om  sods,  earth,  or  other  ob- 
struction. 

The  mode  in  which  this  harrow  is  worked  is  as  follows.  The 
power  is  applied  at  the  end  near  to  B.  The  rollers  are  thus  imme- 
diately put  in  motion,  and  continue  revolving  in  opposition  to  each 
other;  that  is>  revolving  in  opposite  directions,  and  outwardly  from 
the  frame  on  either  side.  This  improved  harrow  is  very  useful  in 
cross  furrowing,  and  particularly  so  in  subduing  rough  land,  and 
soils  that  are  stubborn,  either  from  roots,  or  otherwise;  and  breaks 
up  and  mellows  the  land  with  great  advantage.  It  is  also  easier  for 
draft  than  the  common  harrow  of  the  same  size. 

The  principle  to  be  secured  is  the  revolving  principle  as  applied 
to  the  narrow.  The  form  is  of  less  consequence.  The  petitioner 
contemplates  the  use  of  his  improved  harrow  in  other  forms;  for  in- 
stance, the  bars  A,  A,  may  be  brought  nearer  together  than  C,  C, 
or  may  be  entirely  removed,  and  D  only  retained.  E,  E,  may  be 
made  to  diverge  more  or  less,  or  work  in  parallel  lines,  and  revolve 
either  way  by  varying  the  form  of  the  teetb;  and  a  single  roller  may 
be  used  with  a  handle  at  the  end  opposite  to  the  draft,  for  light  har- 
rowing, or  cross  furrowing.  Samuel  Ruoo. 


Specification  of  a  patent  for  an  improvement  in  the  composition  of 
Matter  used  in  stiffening  wool  and  fur  hats  and  c(qiS9  by  the  use  of 
Indian  rubber^  {elastic  gum,)  either  in  combination  with  gum 
sheUaCj  or  alone.  Granted  to  Laban  L.  Macomber,  Gardiner^ 
Kennebeck  county y  Maine,  January  19/A,  1831. 

Be  it  known  that  I  have  invented  a  new  and  useful  improvement 
in  the  composition  of  matter  to  be  used  in  stiffening  wool  and  fur 
hats  and  caps,  by  which  they  are  rendered  so  elastic  as  to  be  folded 
into  a  small  compass,  and  packed  with  clothes  in  the  trunk  of  the 
traveller,  or  elsewhere,  as  convenience  may  require;  after  which 
they  can  be  made  to  resume  and  keep  their  original  shape;  by  using 
clastic  gum,  (Indian  rubber,)  either  in  combination  with  the  gum 
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shellac,  or  alone.  If  used  with  shellac,  I  dissolve  the  elastic  gnm  in 
spirits  of  turpentine,  or  any  other  suitable  solvent,  and  the  shellac 
in  alcohol,  or  any  other  agent  proper  to  dissolve  the  same.  If  used 
alone,  I  dissolve  the  elastic  gum  aforesaid  in  spirits  of  turpentine, 
or  other  solvent. 

What  I  claim  as  my  invention  is,  the  use  of  gum  elastic,  either 
alone  or  in  combination  with  gum  shellac,  as  aforesaid,  In  stiffening 
wool  and  fur  hats  and  caps,  so  as  to  render  them  elastic  to  such  a 
decree  that  they  may  be  folded  and  packed,  and  then  restored  to 
their  usual  shape  aforesaid,  and  also  to  render  them  water  proof. 

Lab  AN  L.  Maoombkr. 

Bemarks  by  the  Editor. — A  patent  was  obtained  in  England,  some 
years  since,  for  applying  gum  elastic,  in  combination  with  shellac, 
and  other  resins,  to  the  stiffening  of  hats,  and  rendering  them  water 
proof.  We  do  not  now  think  it  necessary  to  turn  to  the  patent;  but 
if  any  one  doubts  the  correctness  of  the  assertion,  we  will  do  so, 
and,  if  desired,  publish  the  specification. 


Specifieaiion  of  a  patent  for  a  machine  called  the  Selfregulating  Con' 
duit;  for  passing  water  around  canal  locks^  from  a  higher  to  a  lower 
leveL  Granted  to  James  Clarke,  Westmoreland  eowUyy  Penu" 
aylvaniOj  January  25,1831. 

The  bottom  of  the  conduit,  connecting  with  the  upper  level  of  the 
canal,  must  correspond  with  the  bottom  of  that  level,  and  be  carried 
to  such  a  point  between  the  upper  and  lower  levels  of  the  canal  as 
shall  be  found  most  convenient  for  the  construction  of  the  regulat- 
ing gate;  the  lower  level  of  the  conduit  must  be  on  a  plane  with  the 
lower  level  of  the  canal,  or  may  be  sunk  as  much  lower  as  the  par- 
ticular circumstances  of  the  case  may  require.  The  dimensions  of 
the  conduit  must  be  regulated  in  proportion  to  the  quantity  of  water 
which  it  is  intended  to  vent.  At  the  connexion  of  the  two  levels  of 
the  conduit,  the  regulating  gate  must  be  placed,  and  constructed  in 
the  following  manner. 

Two,  or  more,  mud  sills  are  framed  together,  and  are  placed  hori- 
zontally at  the  bottom  of  the  lower  level  of  the  conduit,  into  which 
two  upright  gate  posts  are  placed,  one  on  each  side  of  the  con- 
duit, and  extending  from  the  bottom  of  the  lower  to  the  top  of  the 
upper  level;  these  posts  to  be  supported  bv  a  cap  sill,  braces,  and 
longitudinal  frame  work,  covered  with  plank  extending  each  side  of 
the  gate,  so  as  to  conduct  the  water  towards  the  gate,  and  to  serve 
as  an  apron  to  convey  the  water  over  the  air  box,  buoy,  or  float.  A 
groove  or  rebate  must  be  cut  in  each  of  tlie  gate  posts,  so  as  to  re- 
ceive the  gate,  and  extending  from  the  top  ofthe  posts  downwards, 
a  sufficient  distance,  to  admit  the  top  of  the  gate  to  be  drawn  down 
to  the  bottom  of  the  upper  level  of  the  conduit.  When  the  size  of 
the  gate  shall  be  such  as  to  prevent  it  sliding  easily  in  the  grooves. 
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or  rebates,  metals,  boxes,  or  friction  rollers,  will  be  placed  so  as  to 
admit  a  free  action  of  the  gate. 

The  gate  must  be  constructed  of  plank  well  jointed  and  secured 
together,  and  be  of  a  height  corresponding  with  the  greatest  depth 
of  water  intended  to  be  maintained  on  the  upper  level.  This  gate 
is  connected  with  an  air  box,  buoy,  or  float,  placed  in  the  lower  level, 
which  box,  buoj,  or  float,  must  Be  of  a  size  and  buojancj  sufficient 
to  raise  the  gate  as  the  water  shall  rise  in  the  lower  level.  This 
box,  buoy,  or  float,  is  connected  with  the  gate  in  the  following  man- 
ner. Two,  or  more,  screws,  are  required  with  flat  heads,  resting  on 
the  top  of  the  box,  buoj,  or  float,  and  secured  to  it  bj  metal  plates, 
having  holes  in  them  sufficiently  large  to  admit  the  shank  of  the 
screw  to  pass  upwards  through  them.  When  these  plates  are  fas- 
tened to  the  box,  buoj,  or  float,  the  heads  of  the  screws  will  turn 
under  them  in  the  manner  of  a  swivel.  Holes  corresponding  with 
the  screws  must  be  bored  in  the  lower  edge  of  the  gate,  and  be  of 
sufficient  depth  to  admit  the  box,  buoy,  or  float,  and  the  gate  to  be 
screwed  together,  or  apart,  so  as  to  maintain  any  required  quantity 
of  water  on  either  level.  Screw  nuts  must  be  placed  in  these  holes 
so  as  to  govern  the  gate.  The  screws  are  provided  with  holes  in 
their  shanks,  near  the  box,  buoy,  or  float,  to  admit  the  end  of  a  turn- 
ing bar  or  lever,  for  the  greater  convenience  of  working  them.  When 
it  IS  intended  to  maintain  a  greater  quantity  of  water  on  the  upper 
than  the  lower  level,  the  gate  must  be  screwed  from  the  box,  buoy, 
or  float;  when  the  greater  quantity  is  required  on  the  lower  level, 
the  gate  must  be  screwed  towards  the  box,  &c. — ^The  operation  of 
the  machine  will  be  as  follows.  The  water,  in  passing  the  conduit, 
will  flow  over  the  top  of  the  gate  into  the  lower  level;  as  the  water 
rises  in  the  lower  level,  the  buoyancy  of  the  box,  buoy,  or  float,  will 
force  the  gate  upwards  until  the  required  quantity  is  obtained  in  the 

lower  level,  when  the  upper  section  of 
the  conduit  will  be  closea  by  the  gate. 
Should  the  water  sink  in  the  lower  level, 
the  weight  of  the  box,  buoy,  or  float,  wrill 
draw  the  gate  downwards,  so  as  to  admit 
the  water  to  pass  over  its  upper  edge,  thus 
producing  a  regular  supply,  and  such 
depth  of  water  in  the  canal,  at  all  times, 
as  may  be  desirable. 

James  Clarke. 
A,  regulating  gate. 
fi,  air  box. 

C,  C,  screws. 

D,  D,  gate  posts. 

E,  cap  sill. 
—                          F,  mud  sill. 
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Specification  of  a  patent  for  an  improvement  in  Tbnning,  Oranted  to 
Osmond  Cogswell,  Cincinnatiy  Hamilton  county^  Ohio^  January 
29,  1831. 

The  improvement  consists  in  applying  a  solution  of  oak  or  other 
bark  to  hiaes  or  skins,  in  such  manner,  as  that  when  the  glutinous 
particles  of  the  hide  have  absorbed  and  become  mixed  with  the  tan- 
ning, or  astringent  principle,  the  other  part  of  the  solution  (viz. 
the  water,)  may  pass  off  and  leave  the  hide  free  to  receive  more  of 
the  solution,  and  so  on  till  it  is  tanned.  The  object  is  to  expedite 
the  process  of  tanning,  and  consecjuently  to  diminish  the  amount  of 
capital  necessary  to  be  employed  in  the  business. 

The  cmparatua^  and  mode  of  application  is  as  follows.  Make  a 
'  frame  of  timber  of  a  square  form;  tne  width  to  be  made  as  great  as 
the  width  of  the  hides,  parts  of  hides,  or  skins,  that  are  to  be  tannedi 
the  height  and  length  to  suit  convenience.  Near  the  bottom,  or 
ground  of  said  frame,  a  tight  floor  is  to  be  formed  of  the  length  and 
breadth  of  the  frame;  said  floor  to  incline  to  one  side  so  as  to  carry 
off  the  liquor  after  it  has  passed  through  the  hide;  the  sides  and  ends 
to  be  raised  from  two  to  four  inches  above  the  floor,  by  fastening 
strips  of  plank  on  the  inside  of  the  frame;  this  wi)l  appear  like  a 
box;  say  tour  feet  wide,  two  inches  high  on  one  side,  and  four  on  the 
other,  and  twenty  feet  long;  (these  boxes  may  be  fixed  one  above 
another,  about  twelve  inches  apart  to  the  top  of  the  frame;}  said 
boxes  to  be  filled  with  saw  duet^  or  any  other  soft  porous  substance, 
that  will  not  prevent  the  solution  from  running  through  the  hide, 
and  at  the  same  time  absorb  and  carry  it  off  after  it  has  passed 
through.  On  this  surface,  (of  saw  dust,)  the  hides,  sides,  or  skins, 
(after  having  been  prepared  in  the  usual  mode  for  tanning,  except  that 
the  flesh  is  to  be  taken  off  clean,)  are  to  be  smoothly  spread  out,  and 
in  order  to  keep  on  them  a  sufficient  quantity  of  the  solution,  make 
sacks  of  coarse  cotton  or  other  cloth,  an  inch  or  more  in  diameter; 
fill  them  with  the  same  material  that  the  boxes  are  filled  with,  and 
place  them  around  under  the  edges  of  the  hides,  which  will  raise 
said  edges  equal  to  the  diameter  of  the  sacks.  After  this  is  done, 
pour  on  the  nides  as  much  of  the  solution  as  the  hollow  surface 
which  they  will  then  present  will  hold,  and  continue  to  fill  them  up 
as  it  runs  off  tiirough  the  pores  of  the  hide,  for  the  space  of  from 
three  to  fifteen  days,  (the  time  in  proportion  to  the  thickness  of  the 
hide  or  skin,)  in  which  time  they  will  be  tanned,  except  the  extreme 
parts  or  edges,  which  cannot  be  brought  so  fully  under  this  process 
as  the  other  parts  of  the  hides:  and  in  order  perfectly  to  tan  them^  it 
is  necessary  to  lay  them  in  vats  after  the  common  mode,  for  three 
or  four  weeks. 

Osmond  Cogswell. 
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Specifiealion  of  a  patmt  for  an  improvemeni  in  Iheprocest  of  DU- 
tilling.  Chanted  to  James  Z.  JenkSj  Socket'* s  Harbour ^  New  Yorkj 
May  2nd,  1831. 

To  all  whom  it  may  concern,  be  it  known^that  I,  James  L.  Jenks, 
have  invented  an  improvement  in  the  process  of  distilling,  by  which 
alcohol,  or  spirits  of  any  desired  proof,  may  be  obtained  at  one 
operation,  and  that  the  following  is  a  fall  and  exact  description  of 
my  invention,  and  the  manner  of  carrying  it  into  effect* 

The  separation  of  ardellt  spirits  from  water,  or  from  vinous  liquids, 
by  distillation,  in  whatever  way  the  process  may  be  performed,  de- 
pends upon  the  different  degrees  of  heat  at  which  these  fluids  are 
converted  into  vapour;  and  the  strength  of  the  spirit  obtained,  is 
governed  by  the  manner  in  which  the  condensation  of  the  vapour  is 
effected.  My  invention  consists  in  an  improved  construction  and 
arrangement  of  the  condensing  apparatus,  by  which  the  whole,  or 
nearly  the  whole,  of  the  water  which  rises  in  vapour  with  the  spirit, 
is  condensed  and  returned  into  the  still,  whilst  the  whole,  or  nearly 
the  whole,  of  the  spirit,  is  subsequently  condensed,  and  passes  over 
into  the  proper  recipient. 

For  the  purpose  of  giving  a  clear  view  of  my  apparatus  and  mode 
of  procedure,  reference  may  be  had  to  the  annexed  drawing.  In 
this.  A,  represents  the  arch  and  still,  with  the  usual  appendages, 
having  a  boiler  for  the  use  of  steam.  The  still,  as  shown,  I  have 
converted  into  a  spirit  still,  by  putting  a  stopper  through  the  supply 
pipe,  B,  near  to  the  supplyer,  C,  and  inserting  another  pipe,  a  seg- 
ment of  which  is  shown  at  JD.  This  pipe  leads  up  to  a  reservoir 
from  which  the  still  may  be  supplied  with  spirit.  At  the  bottom  of 
the  supplyer,  C,  there  is  a  valve,  regulated  by  a  float  in  the  still* 
an  arrangement  well  known  to  those^who  distil  by  steam.  The  iub 
E,  contains  the  ascending  worm,  to  be  presently  described.  This 
worm  may  vary  in  length  and  size,  but  it  is  best  when  made  of  about 
one  hundred  feet  in  length,  and  having  a  bore  of  about  three  inches 
at  its  lower  end,  and  for  one  half  of  its  length;  and  of  about  two 
inches  in  its  upper  half.  F,  is  the  ordinary  condensing  worm  and 
tub;  G,  the  recipient;  H,  the  platform  on  which  the  tubs  stand;  and 
I,  the  penstock  for  supplying  cold  water,  with  the  arms  or  tubes  at- 
tached to  it. 

The  beak  of  the  still,  or  the  tube,  J,  has  a  slight  ascent,  as  it  pro- 
ceeds from  the  still  to  the  ascending  worm.  The  tub,  E,  is  filled 
with  water,  the  temperature  of  which  I  elevate  to  176  degrees  of 
Fahrenheit's  scale,  and  sometimes  higher,  depending  upon  the 
strength  which  is  intended  to  be  given  to  the  spirit.  To  neat  the 
water  in  this  tub,  I  first  charge  the  still  with  water,  the  fire  is  then 
raised,  and  the  vapour  from  the  water  will  produce  the  desired  ef- 
fect, the  heated  water  is  then  drawn  ofl^,  and  the  still  charged  as 
usual. 

The  upper  end  of  the  ascending  worm,  and  of  that  in  the  refrige- 
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ratory,  F,  are  connected  together,  as  shown  at  K.  The  water  will 
by  this  means  be  nearly,  or  entirely,  separated  from  the  spirit. 

It  is  not  absolutely  necessary  that  the  beak  of  the  stillshould  be 
connected  with  the  lower  end  of  the  worm  in  the  tub  which  contains 
heated  water,  as  the  same  effect  may  be  produced  by  connecting  it 
with  the  upper  end,  and  the  connecting  the  lower  end  of  this  worm 
with  the  nnal  condenser;  attaching  a  tube  at  the  junction  of  the 
two  in  such  a  manner  as  shall  enable  it  to  return  the  condensed  wa- 
ter, or  wash,  into  the  still.  Such  an  arrangement  1  consider  the  same 
in  principle  with  the  former. 

What  I  claim  as  my  invention,  and  for  which  I  ask  a  patent,  is 
the  placing  of  the  tempered  refrigeratory,  with  its  worm,  between 
the  still  and  the  usual  condenser,  in  the  manner  and  for  the  purposes 
set  forth  in  this  specification. 

James  L.  Jenks. 


Remarks  by  the  Patentee. 

It  is  not  pretended  that  either  time,  or  fuel,  is  economized  by 
nsine  steam  as  the  prime  heater,  in  converting  spirits,  already  dis- 
tilled, into  alcohol;  but,  so  far  as  regards  the  use  of  steam,  my  ob- 
ject is  to  enable  the  distiller,  who  already  uses  steam  in  the  process 
of  distilling  the  low  material,  to  draw  off*  his  spirit  as  high  as  he 
pleases,  at  a  single  operation.  I  have  made  many  experiments  upon 
this  point,  all  confirming  the  correctness  of  the  principle  upon  which 
I  have  proceeded.  The  apparatus  which  I  have  in  use,  however, 
has  an  ascending  worm  of  only  seventy  feet  in  length,  whilst  it  ought 
to  be  one  hundred,  with  a  bore  of  only  two  inches.  The  consequence 
of  which  is,  that  the  spirituous  vapour  passes  over  the  apex,  when  the 
refrigerator  is  at  a  temperature  lower  than  that  at  which  spirits  boil. 
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In  an  experiment  made  with  water  only,  to  ascertain  what  must  be 
the  temperature  of  the  refrigerator  to  allow  its  vapour  to  pass  over, 
not  a  particle  was  obtained  until  the  temperature  was  186%  and  but 
a  minute  quantity  at  196^. 

When  I  mixed  two  quarts  of  spirit  with  150  gallons  of  water,  the 
u>irit  came  over  when  the  refrigerator  stood  at  170^;  but  owing  to 
the^small  proportionate  quantity  of  spirit,  the  quantity  eliminated 
was  insufficient  to  fill  the  worm,  the  ingress  of  atmospheric  air,  at  a 
damp  season,  had,  consequently,  the  effect  to  reduce  it  to  71  per 
cent,  above  proof,  by  the  New  York  standard  hydrometer. 

I  chamd  my  tub  with  104  gallons  of  ^roof  spirit,  the  refrigera- 
tor standine  at  164^*  Spirit  came  over  immediately  after  bouioe. 
Some  samples  taken  were  90  above,  and  after  drawing  off  45  gal- 
lons, with  the  refrigerator  varying  from  164°  to  168%  the  whole, 
when  mixed,  was  85  per  cent  above.  I  then  changed  casks,  turned 
my  temperature  r^ulator,  and  allowed  the  refrigerator  to  run  up, 
and  when  the  remainder  of  the  spirit  was  drawn  o$  it  was  73  above. 

It  may  be  perceived,  therefore,  that  by  this  simple  process,  alco- 
hol is  readily  obtained  from  a  very  low  wash,  without  the  use  of  al- 
kali, or  any  other  agent  having  an  affinity  to  the  water,  and  that  at 
a  ringle  operation. 


Dacumenis  relaling  to  the  Royal  Ordinance  of  /Vance,  (1823,)  eon* 

ceming  High  Pressure  Steam  Engines. 

[translated  for  this  journal.3 

((Continued  from  page  279.) 

Cireular  of  the  19/A  of  May ,  1825,  to  the  Prtfects  of  Departments. 

I  had  the  honour  to  transmit  to  you,  in  conformity  with  the  8th 
art.  of  the  ordinance  of  October  29th,  1823,  instructions  in  relation 
to  the  measures  of  precaution  to  be  observed  in  the  use  of  high  pres- 
sure engines. 

Scientific  questions  of  importance,  requiring  numerous  and  accu- 
rate experiments,  and  the  assistance  of  the  Academy  of  Sciences, 
were  to  be  resolved  in  order  to  the  preparation  of  a  second  set  of 
instructions,  relating  to  the  proof  to  be  borne  by  boilers,  previous 
to  their  use,  and  to  the  fusible  disks  with  which  they  are  to  be  pro- 
vided. 

These  instructions  are  now  transmitted  to  you|  they  have  been 
drawn  up  by  the  Board  of  Engineers  of  Mines,  and  of  Civil  Engi- 
neers, which  was  assembled  -to  put  in  execution  the  ordinance  of 
October  29th,  1823^  and  have  been  approved.  May  7tb,  by  his  ex- 
cellency the  Minister  of  the  Interior.    I  inclose  —  copies. 

You  will  find,  accompanying  this, 

1st*  A  table  of  the  elastic  force  of  steam  at  different  temperatures, 
drawn  up  by  the  Academy  of  Sciences. 

2nd.  The  ordinance  of  October  29th|  1823,  in  relation  to  high 
pressure  engines. 
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As  an  acquaintance  wkh  these  documents  is  indisprasaMe  to  the 
manufacturers  of  high  pressure  boilers^  and  as  they  interest  those 
who  use  the  engine,  I  request  jou  to  send  copies  to  both  these  classes 
of  persons,  so  that  they  may  not  be  ignorant  of  any  of  the  articles  to 
which  they  are  obliged  to  conform. 

The  numbers  in  the  table*  referred  to^  are  only  approximate.  The 
Academy  of  Sciences  is  of  opinion  that  the  temperatures  correspond- 
ing to  the  elasticities,  are  not  more  than  two  or  three  degrees  from 
the  truth,  even  in  the  highest  |>arts  of  the  table;  so  that  no  practical 
inconvenience  need  be  feared,  in  following  the  measures  or  precau- 
tion. 

The  Academy  iS  now  engaged  in  the  experiments  necessary  te 
make  this  table  accurate,  and  also  to  determine  the  dimensions  which 
should  be  given  to  safety  valves.  I  will  communicate  their  results 
as  soon  as  the  experiments  are  concluded. 

You  know  that  if  there  is  no  resident  engineer  of  mines  in  your 
department,  the  government  civil  engineer  must,  according  to  art 
7  of  the  ordinance,  supply  his  place,  and  superintend  the  proving  of 
boilers,  and  of  their  fusible  plates.  This  engineer  should  visit  every 
work,  at  least  once  a  year,  examine  the  boilers  which  are  in  use,  ana 
induce  the  removal  of  those,  the  use  of  which  he  may  consider  dan* 
gerous. 

I  request  you  to  inform  the  makers  of  high  pressure  boilei-s,  and 
those  who  use  them,  who  are  obliged,  by  the  terms  of  the  ordinance, 
to  have  boilers  proved  and  marked,  that  they  must  apply  to  you, 
that  you  may  direct  them  to  the  engineer  who  is  charged  with  such 
duty,  and  may  give,  at  the  same  time,  to  this  engineer,  the  neces- 
sary instructions. 

When  you  shall  have  informed  me  that  there  are  works  for  manu- 
facturing boilers,  in  your  department,  I  will  send  you, 

1.  A  die  to  stamp  the  fusible  disks;  also,  a  second  die,  in  case  of 
accident  to  the  first,  or  to  supply  an  adjacent  arrondisement 

2.  A  die,  having  a  flewr  de  lya  sunk  upon  it,  with  which  to  mark 
the  screws  attaching  the  fusible  plates  to  tlie  boiler.  (There  will 
also  be  a  second  die  of  the  same  kind.) 

These  dies  will  be  placed  in  the  keeping  of  the  engineer. 

I  send  you  three  models  of  each  die*  One  of  them  will  be  depo- 
sited in  the  archives  of  your  department,  the  others  will  be  sent  to 
the  engineer  charged  with  the  inspection  of  boilers. 

If  more  of  the  articles  sent  are  wanted,  for  the  different  arron- 
disements  of  your  department,  I  will  send  a  farther  supply,  upon 
your  requisition. 

You  will  not  forget  that  the  Tth  art  requires  of  the  local  police, 
a  constant  surveillance  of  the  works  where  nigh  pressure  engines  are 
used. 

In  case  of  an  infringement  of  the  ordinance,  the  proprietors  of  the 
works  will  be  liable  to  their  stoppage,  without  prejudice  to  the  pe- 
nalties which  may  be  awarded  by  the  courts. 

*  The  use  of  this  table  hftving  been  supeneded  by  the  publication  of  one. 
drawn  from  the  recent  ezperiroents  of  Ango  and  Dulong,  it  is  not  appended 
to  this  translation.— [T&ursLAToB. 
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It  ifl  your  doty,  Mr.  Prefect,  to  make  sueh  arrangements  for  this 
aurveiliance  as  may  seem  most  proper  to  you.  Human  life  depends 
upoD  the  observance  of  the  ordinance  and  instructions,  which  have 
the  further  object  of  securing  manufacturers  from  serious  losses. 

I  request  you  to  see  to  the  execution  of  the  rules  prescribed  by 
the  ordinance  and  instructions,  and  to  acknowledge  the  receipt  of 
these. 

(Signed,)        Bscqusr. 
Counsellor  of  Stale^  fyc 


Second  Set  of  Instructions  in  relation  to  the  execution  of  the  Royal  Or* 
dinance  of  October  29/A,  1823,  concerning  High  Pressure  Engines. 

The  royal  ordinance  of  the  29th  October,  1823,  requires  that  no 
boiler  shall  be  sold,  much  less  used,  until  it  has  been  provided  with 
two  safety  valves,  and  two  disks  of  fusible  metal,  and  also  has  been 
proved  by  the  hydraulic  press,  and  marked  after  the  proof* 

Those  makers  of  high  pressure  boilers  who  may  have  boilers  to  be 
proved,  will  inform  the  Prefect  of  the  same,  who  will  transmit  the 
mformation  to  the  engineer  of  mines,  residing  in  the  department,  or 
else  to  the  government  civil  engineer,  who  is  to  supply  his  place* 
(Art  7  of  the  Ordinance.) 

The  Prefect  will  take  care  that  these  operations,  relating  to  the 
proof,  are  conducted  with  as  little  delay  as  possible,  that  no  incon- 
venience may  result  from  them  to  the  arts.  The  engineer  will  as- 
certain,  first,  if  the  safety  valves  are  of  the  proper  dimensions.  He 
will  ascertain  also,  if  the  apertures  to  be  covered  by  the  fusible  plates 
are  of  the  proper  sizes;  that  is,  if  one  has  a  diameter  at  least  equal 
to  that  of  one  of  the  safety  valves,  and  the  other  at  least  twice  this 
diameter.  He  will  further  satisfy  himself  that  the  position  of  these 
plates  is  such  that  they  will  fulfil  their  object* 

The  boiler  will  not  be  proved  until  after  the  fusible  plates  are  ap- 
plied. The  fastening  of  the  plates  to  the  boiler  will  be  preceded 
by  the  operations  now  to  be  described.  The  engineer  must  deter- 
mine from  the  table  hereunto  annexed,  the  degree  of  the  thermo- 
meter at  which  the  metallic  plate  to  be  used,  must  fuse.  He  will 
next  ascertain  whether  the  metal  proposed  to  be  employed  has  the 
requisite  fusibility;  this  may  be  verified  in  two  wavs. 

1st  If  the  metal  has  been  prepared  by  the  maker  of  the  boiler, 
the  engineer  will  proceed  to  determine  the  temperature  at  which 
each  of  the  ingots  to  be  employed  will  fuse,  using  the  apparatus  em- 
ployed by  the  maker  for  the  purpose,  if  he  is  satisfied  of  its  accuracy. 

2nd.  If  the  metal  is  that  used  in  commerce,  the  engineer  will 
merely  satisfy  himself  that  it  bears  the  legal  stamp  designating  its 
liisibility,  which  has  been  affixed,  by  the  engineer  of  mines  intrust- 
ed with  making  such  trials,  in  the  manubctory  of  the  metal:  this 
Btemp  will  be  of  the  kind  spoken  of  in  the  next  paragraph. 

The  engineer,  havine  ascertained  that  the  alloys,  of  which  the 
plates  are  to  be  made,  fuse,  at  18°  F.  and  36°  P.,  respectively,  above 
the  temperature  of  the  steam  of  ordinary  working  pressure,  will  have 
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the  two  disks  cast  in  .his  presence,  and  will  place  upon  each  an  oc- 
tagonal stamp  with  the  motto,  <^  Civil  Engineers  of  Mines;''  and  in  the 
middle  of  this  stamp  he  will  have,  immediately,  engraved  the  decree 
of  fusibility  of  the  disks.  The  disks  will  then  be  fixed  upon  the  bouerr 

If  the  maker  of  the  boiler  shall  have  procuredMisks  already  tried 
and  stamped,  the  engineer  will  have  no  other  trouble  than  to  ex- 
amine the  stamps,  indicating  their  fusing  points,  before  having  them 
afiSxed  to  the  boiler.* 

The  engineer  should  attend  to  the  fact  that  he  is  not  in  search  of 
the  precise  temperature  at  which  the  plates  fuse,  but  of  that  at  which 
the  plate  becomes  so  soft  as  to  yield  to  pressure.  This  distinction 
is  important,  because  the  plates  of  fusible  metal  lose  their  tenacity 
before  they  melt.  The  stamp  should  therefore  denote,  not  the  tem- 
perature of  perfect  fusion,  but  that  which  softens  the  metal  so  much 
that  it  will  give  way  to  a  pressure  corresponding  to  this  temperature.t 

The  boiler  tubes  having  been  attached  to  the  boiler,  as  well  as  the 
fusible  plates  and  the  safety  valves,  (duly  loaded,)  the  boiler  must 
be  filled  with  water,  and  proved  by  means  of  a  forcing  pump,  or  of 
a  hydraulic  press,  to  be  furnished  by  the  manufacturer,  who  shall 
also  provide  the  labour  necessary  to  its  use. 

The  proof  pressure  must  be  five  times  that  at  which  the  engine,  te 
which  the  boiler  belongs,  is  to  be  worked;  for  example,  if  the  bmler 
is  to  contain  steam  of  two  atmospheres,  the  proof  pressure  roust  be 
carried  to  ten  atmospheres. 

When  the  boiler  may  have  resisted  such  a  pressure,  the  en|;ineer 
shall  have  it  marked,  in  his  presence,  with  the  number  showing  in 
atmospheres  the  pressure  under  which  the  boiler  is  to  be  worked. 

The  apparatus  for  marking  shall  consist,  first,  of  a  circular  plate  of 
copper,  struck  at  the  mint  of  Paris,  bearing  an  inscription.  Ordinance 
of  October  £9M,  182S;  upon  this  the  number  of  atmospheres  and  half 
atmospheres,  shall  be  marked;  2nd,  of  three  screws,  of  the  same  me- 
tal, intended  to  fasten  the  plate  to  the  boiler.  After  the  screws  have 
been  inserted  and  tightened,  die  engineer  shall  have  the  head  of  each 
cut  off  even  with  the  plate,  so  as  to  erase  the  groove  on  the  head. 
He  shall  then  have  a  fieur  de  lys  stamped  upon  each  head  by  a  die 
la^r  than  the  head  itself. 

The  plate  and  screws  shall  be  furnished  by  the  manufactarer4 

By  means  of  the  method  just  described,  all  hi^h  pressure  boilera 
will  be  proved  where  they  are  manufactured,  which  will  confine  the 
proving  to  a  few  departments. 

If  there  is  no  manufactory  of  boilers  in  a  department,  the  duties 
of  the  engineer,  in  relation  to  boilers,  introduced  into  the  depart- 

*  ManuBsicturera  will  find  fusible  metal,  prepared  according  to  the  directions 
of  M.  Gay  Lussac,  Member  of  the  Royal  Academy  of  Sciences,  at  the  store  of 
M.  Collardeau,  &c. 

t  In  this  paragraph,  the  great  advantage  of  the  fusible  plate  over  the  safety 
valve,  viz.  that  it  yields  by  the  effect  of  temperature,  and  not  of  pressure^ 
seems  to  have  been  lost  sight  of:  to  have  followed  such  a  direction  to  the  letter, 
would  have  been  to  reduce  the  eiTicacy  of  the  plate  most  materially,  by  de- 
priving it  of  the  power  of  guarding  against  the  explosions  resulting  from  a  de- 
fective supply  of  water  within  the  boiler. — [Tbans. 

%  Manutacturers  may  procure  them,  at  cost,  at  the  Royal  Medallic  Mint,  &c. 
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nenty  either  for  the  use  of  high  pressure  eoeines  already  licensedy 
•r  which  may  hereafter  be  licensed,  will  be  limited  to  ascertaining 
that  they  have  the  two  proper  marks.  This  can  easily  be  done  by 
means  of  the  models. 

One  of  these  models  is  deposited  in  the  Archives  of  the  Prefec- 
ture, the  other  in  the  office  of  the  Engineer  of  Mines,  or  in  that  of 
the  Government  Civil  Engineer. 

(Signed,)        BEcquEv,  CmmstUor  of  State^  ^c. 
Approved. 

(Signed,)        Corbierk,  Minister  of  the  Interior, 

PariSj  May  Tth,  1825. 


On  the  fir  at  invention  of  Telescopes^  collected  from  the  notes  and  pa- 
pers of  the  late  Professor  Van  Swinden.  By  Dr.  G.  Moll,  of 
Utreeht. 

The  late  Professor  Van  Swinden  had  been  at  considerable  pains 
to  illustrate  some  important  points  in  the  history  of  natural  philoso- 
phy. The  first  invention  of  telescopes  in  Holland  attracted  a  con- 
siderable  share  of  his  attention,  and  he  had  the  good  fortune  to  meet 
with  some  official  documents,  which  are  calculated  to  throw  some 
light  on  the  mystery  in  which  the  early  history  of  this  celebrated  in- 
vention is  involved. 

Mr.  Van  Swinden  exposed  the  result  of  his  labours  in  several 
public  lectures,  and  he  intended  to  publish  a  paper  on  the  subject: 
nis  death  prevented  the  accomplishment  of  tliis  purpose.  ^  He  left, 
however,  the  sketches  of  his  lectures,  together  with  extensive  notes, 
and  abstracts  from  various  writers,  which  he  had  collected  with 
great  industry.  These  papers  were  committed  to  my  hands,  and 
tne  result  of  what  I  collected  from  them  has  been  ordered  to  be 
printed  by  the  Royal  Institute  of  the  Netherlands. 

The  little  which  is  known  of  the  first  invention  of  telescopes  in 
this  country  has  been  principally  derived  from  two  sources:  first, 
from  the  book,  which  the  French  physician,  Pierre  Borel,  wrote  on 
the  subject  in  1655,  probably  at  the  request,  and  certainly  with  the 
assistance,  of  William  Borel,  at  that  time  ambassador  of  the  States 
at  the  court  of  France.*  The  second  source  from  which  information 
is  generally  derived,  is  a  passage  in  Descartes's  Dioptrics,!  in  which 
he  attributes  the  invention  to  a  citizen  of  Alkmar,  called  James 
Metids.  Both  the  versions  of  Borel  and  Descartes  are  usually  gi- 
ven in  books  written  on  this  part  of  natural  philosophy,  and  very 

•  De  vero  Telescopii  inventore,  cum  brevi  omnium  Conspicillionim  historian 
authore  Petro  Borello,  Regis  Christianisslmi  consiliario  et  medico  ordinariot 
Hagae  Commit,  ex  typogr.  Adriana  Ylacq.  4to.  1655.  Pierre  Borel  was  a  na- 
tive of  Chartres,  and  author  of  several  other  books:  he  died  1689.  A  copy  of 
this  very  rare  tract  has  been  recently  added  to  the  library  of  the  Royal  Institu- 
tion.   It  contains  a  portrait  of  Lippershey. 

t  Cartesii  Dioptrlca,  p.  49. 
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recently  they  were  re|)eated  in  the  very  excellent  acoonnt  of  the  life 
of  Galileo,  published  in  England,  and  in  the  still  more  recent  and 
capital  work  of  Professor  Littrow  on  Dioptrics. 

The  real  name  of  this  Metiiis  of  whom  Descartes  speaks,  and  who 
is  also  mentioned  by  Huygens,  was  Jacob  Adriaansz.  His  father 
Adriaan  Anthonisz  was  a  man  of  considerable  knowledge  for  lus 
time;  he  possessed  a  great  influence,  and  took  a  principal  part  in  the 
stru^le  with  Spain*  In  consequence,  he  was  banished  by  the  Duke 
of  Alva,  and  his  property  confiscated.  He  contributed  very  essen- 
tially to  tiie  glorious  defence  of  his  native  town  against  the  Spaniards 
in  1592.  He  was  created  afterwards  inspector  of  fortifications,  and 
many  towns  were  fortified  on  his  plans.  As  a  mathematician  he  is 
celebrated  for  his  expression  of  the  ratio  of  the  diameter  and  circum- 
ference of  the  circle,  by  the  numbers  113  and  355.  At  that  time 
Ludolf  van  Ceulen  had  not  given  his  celebrated  number,  and  the 
ratio  of  Archimedes,  of  7  and  22,  was  in  general  use.  The  numbers 
of  Anthonisz  have  the  merit  of  being  easily  kept  in  memory,  and  of 
being  as  accurate  as  almost  any  purpose  requires.  If  no  logarithms 
are  used,  it  is  easier  to  calculate  than  LudolPs  number. 

There  is  another  problem  remaining  of  this  Anthonisz,  which  shows 
his  ability  as  a  mathematician:  it  is  recorded  in  one  of  the  writings 
of  his  son  Adrian,  and  Delambre  notices  it  in  his  history  of  astrono- 
my. The  problem  was  solved  by  Nicholas  des  Muliers  of  Bruges, 
then  professor  of  mathematics  in  Groningen. 

Ail  the  four  sons  of  Adriaan  Anthonisz  were  mathematicians  like 
their  father.  The  eldest,  Dirk  or  Theodore,  was  an  engineer  and 
surveyor  in  the  service  of  the  States.  He  sailed  in  that  capacity  in 
the  expedition  against  the  Spanish  colonies  in  the  West  Indies  and 
the  coast  of  Afnca,  sent  out  under  Admiral  Peter  Van  der  Does  in 
1599.     He  died  in  that  ill-fated  expedition. 

The  second  son,  Adrian,  whilst  at  the  University,  had  the  nick- 
name of  Melius  given  to  him  by  his  fellow  students,  on  account  of 
his  propensity  to  mathematics.  He  became  generally  known  under 
that  name,  and  wore  it  through  life.  His  father  sent  him  to  Hueen 
to  study  astronomy  under  the  celet^rated  Tycho,  and  afterwards  he 
visited  several  universities  of  Germany.  He  filled  the  astronomical 
chair  at  the  university  of  Franeker  with  great  credit,  and  died  in 
that  place  in  1635.  His  works  were  very  numerous  and  celebrated 
in  their  time,  being  considered  the  best  elementary  works  then  ex- 
tant. Delambre  seems  to  have  known  only  one  of  Metius'  books,  of 
which  a  complete  catalogue  is  to  be  found,  in  Vriemoet.* 

The  fourth  son,  Anthony,  did  not  rise  to  such  extensive  fame: 
however,  he  also  served  his  country  as  an  engineer. 

The  third  son  is  the  person  whot^  Descartes  designates  as  the 
inventor  of  the  telescope.  His  name  was  Jacob  Adriaansz;  and 
sometimes  the  name  of  Metids,  which  properly  belonged  to  his  bro- 
ther, was  given  to  him.  This  Jacob  or  James,  died  between  1624 
and  1631.  Contemporary  writers  describe  him  as  a  person  of  eccen- 
tric and  fanciful  habits,  buried  incessantly  in  deep  meditations,  and 
of  a  temper  so  little  communicative  that  he  very  seldom  spoke  to 
*AthenieFritiacx. 


Digitized  by 


Google 


Dr.  Moll  on  the  Invention  qf  Telescopes.  339 

anj  one  about  the  subject  of  his  studies.  It  is  well  known  that  such 
an  eccentric  turn  of  mind  is  not  incompatible  with  mechanical  ge- 
nius, and  in  Eneland  lind  elsewhere  the  most  consummate  skill  has 
often  been  blended  with  most  singular  habits.  It  appears,  from  the 
evidence  of  writers  of  that  time,  that  this  Jacob  haa  acauircd  con- 
siderable skill  in  working  glass,  and  excelled,  amongst  other  things, 
in  the  construction  of  large  burning  lenses.  It  is  said  that  he  once 
placed  a  lai^e  lens  on  the  walls  of  Alkmar,  and  predicted  that  at  a 
certain  hour  of  the  day  it  would  set  fire  to  a  tree  standing  at  a  great 
distance  on  the  other  side  of  the  moat  At  the  request  of  Prince 
Maurice  of  Nassau,  who  was  a  great  proficient  in  mechanics  and 
mathematics,'  many  and  pressing  solicitations  were  made  to  make 
Jacob  explain  how  this,  and  other  apparatus  which  he  contrired, 
were  executed;  but  he  obstinately  rejected  all  ofi*ers,  and  always 
refused  to  give  the  least  information,  even  on  his  death-bed,  when 
strongly  urged  by  a  clergyman,  at  the  request  of  his  relatives.  It 
must  be  allowed  that  at  that  time,  and  even  now,  the  construction 
of  a  burning  lens  of  such  power  was  a  matter  of  great  difficulty,  and 
even  at  present  very  few  artists  would  be  capable  of  doing  the  same. 
So  strong  was  his  desire  to  conceal  his  inventions,  that  before  his 
death  he  caused  his  apparatus  and  tools  to  be  destroyed. 

This  eccentric  character  sent  a  petition  to  the  States  General  of 
the  United  Provinces,  dated  17th  of  October,  1608.  An  original 
copy  of  this  document,  made  by  a  public  notary  in  the  most  auUien- 
tic  form,  is  existing  in  the  library  of  the  university  of  Leydeo, 
amongst  the  manuscripts  of  Huygens.  In  this  document  it  is  dis- 
tinctly asserted  that  this  person  actually  invented  the  telescope. 
He  calls  himself  Jacob  Adriaanszoon,  son  of  Mr.  Adriaan  Antho- 
niszoon,  and  he  goes  on  to  state,  ^^  that  since  two  years,  he  employed 
all  the  time  which  he  could  spare  in  inquiring  into  some  occult  or 
secret  arts  connected  with  glass  making.  That  he  found  that,  by 
means  of  a  certain  instrument  which  he  was  making  for  another  pur- 
pose, the  sight  of  persons  using  it  misht  be  extended,  so  as  to  make 
objects  which,  on  account  of  their  distance,  could  not  be  seen  or 
only  distinguished  with  great  difficulty,  appear  near  and  distinct. 
That  since  that  time  he  applied  himself  to  bring  this  invention  to 
greater  perfection,  in  which  he  succeeded  so  far  as  to  make  an  object 
appear  as  visible  and  distinct  by  his  instrument  as  can  be  done  with 
tluU  which  was  lalely  offered  to  the  States  by  a  citizen  and  spectade- 
maker  ofMddieburg.  That  his  excellency,  (Prince  Maurice,)  and 
others  who  compared  the  instruments,  convinced  themselves  of  this 
fact,  notwithstanding  that  his  instrument  was  made  of  only  coarse 
materials,  and  merely  for  the  sake  of  experiment  That  he  has  no 
doubt  but  that  the  contrivance,  by  improving  the  engine,  micht  be 
brought  to  greater  perfection^  but  that,  besides,  he  believes  and  hopes 
to  improve,  in  time,  the  invention  in  itself,  so  as  to  make  it  capable 
of  doing  great  service.  That  he  apprehends  that,  in  the  meantime, 
other  persons  might  imitate  his  invention,  building  on  the  founda- 
tions which  he  had  laid,  by  the  grace  of  God,  with  his  ingenuity^ 
great  labour^  and  intense  attidy^  and  by  these  means  might  frustrate 
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hiiD)  and  rob  him  of  the  fruits  of  this  invention,  which  he  has  a  right  to 
expect  with  great  confidence;  and  therefore,  he  prays  their  Hi^ 
Mightinesses  to  grant  him  a  privilege  {octroi^)  hj  which  every  one, 
not  possessing  the  said  invention  at  present^  is  prohibited  from  imi- 
tating this  instrument,  or  even  from  selling  or  purchasing  instru- 
ments made  contrary  to  this  privilege,  without  his  express  leave,  and 
on  a  fine  of  a  hundred  florins  on  each  instrument;  and  that  this  pri- 
vilege is  to  last  twenty  years,  or,  instead  of  a  privilege,  to  allow  htm 
such  a  remuneration  as  will  be  adequate  to  the  utility  and  service 
likely  to  be  derived  from  this  invention." 

In  the  margin  of  the  petition  the  following  appointment  is  written: 
'<  The  petitioner  is  exhorted  to  make  further  investigations,  to  bring 
his  invention  to  greater  perfection;  when  his  prayer  for  a  privilege 
will  be  taken  into  consideration." 
«^c/twi,  17  October,  1608." 

With  the  signature  of  "Aersens,"  the  then  Secretary  of  the  States. 

If  we  are  disposed  to  eive  full  credit  to  Adriaanszoon,  whom,  for 
brevity  sake,  we  will  call  Melius  in  future,  it  appears  that  he  began 
the  researches  which  led  him  to  the  invention  of  the  telescope  as  far 
back  as  1606;  that  the  invention  was  due  to  chance,  and  occurred 
while  its  author  was  trying  other  experiments;  that  he  spent  subse- 
quently much  time  and  labour  upon  it;  but  that  in  1608,  when  he 
sent  in  his  petition,  his  instrument  was  made  of  bad  materials,  and 
might  be  much  improved.  At  the  same  time  he  readily  admits  that 
another  person,  a  speetade-maker  of  Middltburg^  had  offered  before 
him  a  similar  instrument  to  the  States,  which  had  been  tried  by 
Prince  Maurice  and  other  persons,  and  he  gives  us  to  understand 
that  his  instrument  is  equal  to  that  of  his  competitor.  Nothing  is 
said  which  enables  us  to  judge  of  the  performance  of  either  instru- 
ment 

Mr.  Van  Swioden  examined  the  written  Acts  and  Journals  of  the 
States  General  of  that  time  with  great  care.  These  papers  are  kept 
at  present  among  the  state  archives  in  the  Hague.  Under  the  date 
of  the  2nd  October,  1608,  the  following  entry  is  made: — 

«  Jovis,  9,  October^  1608. 

^^  On  the  petition  of  Hans  Lippershet/,  a  native  of  Wesel,  an 
inhabitant  of  Middieburg,  spectacle-maker,  inventor  of  an  instru- 
ment for  seeing  at  a  distance,  as  was  proved  to  the  States,  praying 
that  the  said  instrument  might  be  kept  secret,  and  that  a  privilege 
for  thirty  years  might  be  ^nted  to  him,  by  which  every  body  mi^t 
be  prohibited  from  imitating  these  instruments;  or  else  to  grant  him 
an  annual  pension,  in  order  to  enable  him  to  make  these  instruments 
for  the  utility  of  this  country  alone,  without  selling  any  to  foreien 
kings  or  princes.  It  was  resolved,  that  some  of  the  Assembly  do 
form  a  committee,  which  shall  communicate  with  this  petitioner 
about  his  said  invention,  and  inquire  of  him  whether  it  would  not 
be  possible  to  improve  upon  it,  so  as  to  enable  one  to  look  through  ii 
with  both  eyes;  and  further,  to  inquire  what  remuneration  would  sa^* 
tisfy  him.    And  due  report  being  made^  it  will  be  laid  in  delibera^ 
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tion,  whether  it  is  expedient  to  grant  to  the  petitioner  a  remunera- 
tion or  a  privilege." 

From  this  document  it  appears  who  this  inventor  was,  whom  Me- 
lius designates  in  his  petition  of  the  Ifth  of  October,  and  whom  he 
allows  to  have  anticipated  him  in  presenting  a  telescope  to  the 
States:  it  was  the  spectacle-maker  of  Middleoorg,  born  at  Wesel, 
and  called  Hans,  t.  e.  John  Lippershej.  This  man  offers  to  keep 
hit  invention  a  secret;  and  he  intimates  a  belief  that  it  might  be  of 
service.  This  story  offers  also  a  ludicrous  instance  of  the  strange 
vexations  to  which  ingenious  men  must  often  submit,  from  ignorant 
but  official  persons;  this  is— 

^  The  insolence  of  office,  and  the  spurns 

That  patient  merit  from  Uie  unworthy  takes." 

Here  comes  Lippershej,  tendering  to  the  States  an  invention, 
which,  in  its  further  progress,  is  entirely  to  alter  and  to  extend  all 
our  notions  of  the  universe— an  invention  which  bodes  a  com- 
plete revolution  in  navigation  and  astronomy,  and  the  first  thing 
which  these  wise  men  think  of,  is  to  lay  the  inventor  under  the  obli- 
gation of  making  a  telescope  through  which  one  could  see  unth  two 
eyes. 

Two  days  afterwards,  the  4th  of  October,  1608,  we  find  the  fol- 
lowing entry  upon  the  Journals  of  the  States:— 

^'Sahathij  4  Oetoher,  1608. 

<<  Resolved,  that  inclusive  of  the  communication  held  the  2nd  in- 
stant with  Hans  Lippershey,  a  native  of  Wesel,  inventor  of  the  in- 
strument to  see  at  a  distance,  one  person  from  each  province  will  be 
named,  to  examine  and  to  try  the  said  instrument  on  the  turret  of 
the  mansion  of  his  Excellency  (Prince  Maurice,)  and  to  investigate 
whether  it  is  likely  to  be  of  such  utility  as  is  generally  believed;  and, 
in  such  a  case,  to  treat  with  the  inventor,  that  he  undertakes  to  make 
three  such  instruments  of  rock-crystal^  {chrisiael  de  roche^)  for  which 
he  asks  a  thousand  florins  a-piece^-that  he  moderates  his  charge,  and 
promises  never  to  transmit  his  invention  to  anybody.'' 

In  this  piece  we  have  the  counterpart  of  what  happened  to  Gali- 
leo at  Venice.  Here  we  have  the  members  of  the  States-General 
ascending  the  turret  on  Prince  Maurice's  house,  to  examine  a  distant 
object  with  the  newly  invented  spy -glass,  as  the  Venetian  senators 
mounted  the  steeple  of  St.  Mark;  and  probably  Lippershey  was 
equally  tired  as  the  Italian  philosopher,  with  showing  off*  his  instru- 
ment to  persons  requiring  telescopes  to  make  them  see  with  two 
eyes. 

The  mention  which,  in  this  early  stage  of  the  invention,  is  made 
of  rock  or  mountain  crystal,  appears  very  curious,  it  seems  that 
in  this  beginning,  the  difficulty  of  procuring  glass  fit  for  telescopes 
was  equally  as  great  as  it  is  now,  and  rock  crystal  was  frequently 
resorted  to  in  the  construction  of  object-glasses.  This  appears, 
among  others,  from  a  passage  in  Hevelius,  who,  however,  gives  the 
preference  to  glass.  At  this  present  day  the  Parisian  optician, 
Cauchoix,  constructs  telescopes  of  rock  or  mountain  crystal,  which 
he  calls  lunettes  vitrO'Crystmines;  but  which,  in  my  opinion,  are 
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inferior  to  glass  telescopes  of  equal  size.  One  conseqaeoce  may  be 
deduced  from  the  circumstance  of  rock-crystal  tieing  used  in  the 
construction  of  these  telescopes,  which  is,  that  this  spectacle-maker 
must  have  been  well  skilled  in  his  profession,  inasmuch  as  it  is 
much  more  difllcult  to  work  and  to  select  crystal  than  glass* 

The  6th  of  October  foUowins;,  mention  is  made  again  in  the  Acts 
of  the  States,  of  the  subject  of  telescopes: — 

<«Ziift«,  6  October,  1608. 

<<  The'commissioners  of  the  ProTinces  who  have  examined  the  in- 
strument made  by  John  Lippershey,  spectacle-maker,  and  who  have 
communicated  with  him,  report  that  the  instrument  is  likely  to  be 
of  utility  to  the  state,  and  that  in  consequence,  they  offered  to  the 
inventor  to  make  such  an  instrument  of  rock-crystal  for  the  state, 
at  the  price  of  three  hundred  florins,  payable  immediately,  and  six 
hundnxi  florins  more  when  the  instrument  is  completed  and  approved 
of.  Resolved,  to  authorize  these  gentlemen,  as  is  done  bv  the  present, 
to  come  to  a  final  conclusion  with  Lippershey,  about  tne  making  of 
the  said  instrument,  and  to  limit  him  a  time  within  which  the  in- 
strument is  to  be  completed  and  delivered  in  good  order.  And  then 
the  States  are  to  deliberate  whether  a  privilege  or  an  annual  pension 
is  to  be  granted  to  the  petitioner,  under  condition,  that  he  will  pro- 
mise to  make  no  such  instruments,  but  with  the  consent  of  the 
States." 

Whilst  these  transactions  were  taking  place  with  Lippershey, 
Meti<is,  the  second  competitor,  handed  m  his  petition  the  irth  of 
October.  Having  gone  so  far  with  Lippershey,  tne  States  were  per- 
haps at  a  loss  how  to  dispose  of  Meti<is's  claim.  They  contented 
themselves  with  giving  him  some  empty  words  of  encouragement, 
and  some  vague  promises  for  the  future.  After  this  time  nothing 
more  was  done  bj  Meti68  to  attract  public  notice.  He  doggedly 
refused  to  show  his  telescopes  to  anybody,  not  even  to  PrinceMau- 
rice,  and  least  of  all  to  his  brother,  the  Professor  of  Franeker.  Per- 
haps Jacob  Meti68  was  disgusted  with  the  littie  encouragement  he 
received,  and  it  is  not  unnatural  to  suppose,  that  a  man  of  his  ec- 
centric habits,  having  once  failed  in  his  object,  could  not  make  up 
his  mind  to  make  a  second  attempt. 

The  petition  of  Metiiis  appears,  however,  to  have  had  some  influ- 
ence on  the  manner  in  which  the  petition  of  Lippershey  was  dispos- 
ed of. 

We  next  find  the  following  notes  on  the  Record  Book  of  the 
StatesvGeneral  :— 

«<«/ow,  lUh  Decemberj  1608. 

<<The  petition  is  read  of  Hans  Lippershey,  spectacle-maker,  in- 
ventor of  a  certain  instrument  for  seeing  distant  objects:  no  resolu- 
tion has  been  taken  on  it,  but  Messrs.  Van  Dordt,  Magntis,  and  Van* 
der  Aa,  are  appointed  to  speak  with  the  petitioner  about  the  said 
invention." 

^^Lunse,  I5th  December^  1608. 

*^  Messrs.  Magn68  and  Yermanne  report,  in  the  absence  of  Messrs. 
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Vander  Aa^  and  Boeles,  that  they  examined  the  instrameDt  invent- 
ed by  the  spectacle-maker,  Lippershey,  to  see  at  a  distance  with 
two  eyesj  and  that  they  approved  of  it;  in  consequence  of  which  it 
was  proposed  whether  the  privilege  ought  to  be  granted  to  the  sud 
Lippersney,  of  making  alone  the  said  instrument  for  a  certain  num- 
ber of  yeara,  and  to  pay  him  the  remaining  six  hundred  florins  which 
were  promised  him  for  the  said  instrument.  Resolved,  that  whereas 
it  apjp^ars  that  many  other  persons  have  a  knowledge  of  this  new  in* 
ventuntj  to  see  at  a  distance,  it  is  expedient  to  refuse  the  prayer  of 
the  petitioner  for  an  exclusive  privilege,  but  that  he  will  be  com- 
manded to  make,  within  a  certain  time,  two  other  instruments  of 
his  invention,  for  seeing  with  two  eyes,  for  the  same  price;  and 
checks  are  to  be  despatched  to  him  for  three  hundred  florins,  and 
when  the  instruments  are  completed,  of  six  hundred  florins." 

Lippershey  used  no  delay  in  making  the  instruments,  thus  setting 
an  example  which  the  most  eminent  in  his  profession  are  said  not  to 
have  always  followed.  The  next  mention  is  made  of  Lippershey  in 
February,  1609. 

^^VeneriSj  ISth  February^  1609. 

<*  Hans  Lippershey  delivered  the  two  instruments  for  seeing  at  a 
distance,  whicn  he  was  ordered  to  make,  and  in  consequence  it  has 
been  resolved  to  despatch  checks  of  the  three  hundred  florins  remain- 
ing of  the  nine  hundred  which  were  promised  him  for  three  of  the 
said  instruments." 

From  these  documents  it  appears  that  both  Lippershev  and  Me- 
tids  failed  in  their  attempt  of  obtaining  an  exclusive  privilege.  But 
certainlv  the  instruments  of  the  former  were  liberally  paid  for.  Nine 
hundred  florins,  or  751^  for  an  instrument  such  as  it  can  be  expect- 
ed to  have  been  at  that  time,  is  certainly  a  high  price;  and  even  at 
the  present  time  a  very  respectable  telescope  could  be  obtained  for 
that  money.  From  this  circumstance  we  would  be  rather  inclined  to 
argue,  that  these  instruments  were  not  so  roughly  made  as  Italian  au- 
thors, and  those  who  follow  them,  are  willing  to  persuade  us.  Our 
thrifty  forefathers  were  too  prudent  and  too  economical  to  throw 
away  considerable  sums  of  the  public  money  on  things  of  bad  manu- 
fiicture  and  rough  making. 

Italian  writers  generally  represent  the  Dutch  telescopes  as  very 
imperfect.  But  how  do  these  writers  know  this?  Has  Nelli,  or 
any  other,  ever  seen  one  of  the  telescopes  of  that  time?  If  not,  how 
can  they  judge  of  their  performance?  There  is  not  the  least  neces- 
sity, in  order  to  value  the  transcendent  genius  of  a  Galileo  at  its 
proper  standard,  to  depreciate  the  merit  of  others;  and  we  may  ad- 
mire Galileo  without  being  unjust  towards  his  contemporaries. 

It  is  very  remarkable  that  the  absurd  wish  of  the  States  to  have 
an  instrument  which  would  enable  them  to  see  with  two  eyes,  should 
have  led  to  the  invention  of  an  instrument  which  has  at  present  fallen 
into  undeserved  oblivion.  It  appears  from  the  official  documents, 
that  Lippershey  indeed  gratified  the  wishes  of  the  States,  and  that 
he  produced  an  instrument  with  which  they  could  see  with  two  eyes. 
There  can  be  little  doubt  but  that  this  instrument  was  what  was 
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called  afterwards  a  binocuhis.  The  invention  of  this  instrument  is 
generally  attributed  to  the  Capuchin  friar,  Rheita,*  who  describes  it 
in  one  of  the  most  singular  books  which  ever  were  written.  For 
terrestrial  objects  a  well  arranged  binoculus  is  periiaps  the  most 
pleasant  telescope,  but  some  dexterity  is  wanted  to  brin^  it  to  pro- 
per adjustment  It  shows  the  objects  considerably  bnghter  and 
more  distinct  than  a  common  telescope  of  equal  power;  and  it  has 
the  great  advantage  of  not  straining  and  fatiguing  the  eye. 

llie  readiness  with  which  Lippershey  furnished  the  States  with 
the  binoculus  is  a  proof  of  considerable  ingenuity,  and  must  tend  to 
do  away  with  the  notion  that  he  was  a  low,  ignorant  mechanic,  guid- 
ed by  mere  chance. 

The  States,  refusing  to  grant  the  privilege  which  Lippershey  wished 
to  obtain,  gave  as  a  reason  of  their  refusal  that  the  invention  was 
hwum  to  many.  Of  this  we  have  evidence  in  Meti6s's  petition;  but 
we  may  find  some  more,  in  a  book  from  which  one  would  little  exr 
pect  to  draw  scientific  information. 

Negotiations,  which  terminated  in  a  twelve  years'  truce,  were 
then  pending  in  the  Hagjue,  between  the  States  and  Spain.  The 
ministers  of  the  king  ot  France,  Henry  IV.  were  the  celebrated 
President  de  Jeannin  and  Monsieur  Bussi.  The  letters  which  Jean* 
Ain  wrote  on  the  subjects  of  these  negotiations  to  the  king  and  his 
ministers  have  been  printed,  and  amongst  them  we  find  something 
relating  to  the  history  of  the  invention  of  telescopes.! 

Thus  on  the  28th  of  December,  1608,  a  few  days  after  the  States 
had  refused  the  privilege  to  Lippershey,  Jeannin  and  Bussi  write 
to  the  king. 

<<  The  ^rer,  who  returns  to  France,  is  a  soldier  of  Sedan,  who 
served  some  time  in  Prince  Maurice's  company.^:  He  possesses  se- 
veral inventions  for  the  war,  and  that  form  of  glasses  [iht  French 
has  Itmeitea]  which  have  recently  been  invented  in  this  country  by 
a  spectacle-maker  of  Middleburg,  by  which  one  sees  at  a  great  dis- 
tance. The  States  ordered  the  workman,  who  is  the  inventor  of 
them,  to  make  two  for  your  majesty.  We  should  not  have  required 
their  favour,  if  the  artist  had  been  willing  to  make  them  at  our  own 
request;  but  he  refused,  saying,  that  he  had  express  orders  from  the 
States,  not  to  make  them  for  any  body.  We  will  send  them  to  your 
majesty  on  the  first  opportunity;  and  notwithstanding  this  soldier 
makes  Ihem  as  well  {auasi-bien)  as  the  other,  as  appearsby  the  trials 
which  he  made,  still  the  difliculty  of  making  them  is  not  great." 

The  same  day  the  President  writes  to  the  minister  Sully: 

*^  The  bearer  of  this  letter  is  a  soldier  from  Sedan,  who  belongs 
to  the  prince's  company,  and  who  is  held  very  ingenious  in  many  in- 
ventions and  artifices  of  the  war.    He  has  also  made,  a  few  days 

*  Oculut  Enoch  et  Eliae,  sive  Radius  sidereo-mysticus  pUnetaruin,  Antwerpixy 
1645,  fol.  p.  348,  354.  See  also  Dioptrique  Oculaire  par  le  P^re  Cherubin  I«e 
Gentil,  Memoircs^de  I'Acadcroie  des  ScienceB,  1778.    Smith's  Optics,  p.  974. 

f  Lettres  ct  Negotiations  du  President  de  Jeannin.    Paris,  fol,  1656. 

t  In  the  Prince's  guards. 
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agoy  an  engine^  (tm  tngm^  in  imitation  of  that  which  has  been  made 
bj  the  spectacle-maker  or  Middleburg,  to  see  at  a  distance.  He  will 
show  it  to  jou,  and  make  you  some  for  your  sight,  I  requested  the 
first  inventor  to  make  me  two,  one  f!or  the  king,  and  one  for  yon;  but 
the  States  prohibited  him  from  making  any  but  for  themselves.  Thej 
ordered  some  themselves  to  give  them  to  me^  that  I  may  send  them 
to  you,  which  I  will  do  the  first  day." 

The  king's  reply  is  very  remarkable,  being  written  about  a  year 
before  that  prince  was  murdered  at  the  instigation  of  the  Jesuitical 
faction.     Her  writes  thus  the  8th  of  January^  1609: 

^*  I  shall  see  with  pleasure  the  glasses  which  you  mention  in  your 
letter,  though  at  present  I  am  more  in  want  of  such  that  can  show 
me  things  near  me,  than  of  those  which  show  distant  objects." 

Having  thus  shown  what  are  the  respective  claims  of  Meti6s  and 
Lippershey,  we  must  now  consider  those  of  a  third  pretender  to  the 
honour  of  the  invention.  This  person  was  also  a  spectacle-maker  of 
Middleburg,  called  Zacharias  Tansz,  and  he  has,  more  generally 
than  Lippershey,  been  considered  as  the  original  inventon  The  in- 
formation of  what  we  know  about  him  must  be  wholly  derived  from 
Borel's  book  on  the  invention  of  telescopes.  William  Borel,  who 
appears  to  have  been  very  anxious  about  this  matter,  being  himself 
a  native  of  Middleburg,  had  all  the  persons  then  living,  and  Knowing 
something  on  the  subject,  examined  before  the  magistrates  in  1655. 
Their  depositions  are  given  in  Borel's  book;  but  the  originals  of  these 
depositions  have  not  been  found  in  the  records  of  the  town  of  Mid- 
dlebure,  although  a  very  diligent  search  was  made  for  them.  In 
these  documents,  the  places  and  houses  in  which  both  Lippershey 
and  Zacharias  Tansz  lived,  are  frequently  mentioned.  These  houses 
have  since  been  taken  down,  and  an  open  space  now  occupies  the 
place  where  the  telescope  was  invented. 

Bome  of  the  witnesses,  whose  evidence  is  given  in  Borel's  book, 
are  in  favour  of  Lippershey,  and  some  in  that  of  Zacharias.  We 
must  now  carefully  sift  that  evidence^  and  compare  it  with  what 
Borel  says  on  the  subject,  in  a  letter  to  Pierre  Borel. 

The  first  witness  who  occurs  on  the  list  is  John  Williams,  a  stew- 
ard or  beadle.  He  is  seventy  years  of  ase,  in  1655,  and  knew  La- 
prey  personally  when  he  made  spectacles.  Afterwards  he  made 
telescopes,  {tmos  longos^)  which  he  did  about  fifty  years,  when 
Laprey  offered  the  first  telescope  to  Prince  Maurice,  as  he  (the 
witness)  heard  at  the  timOi 

This  witness  brought  the  invention  down  to  1605,  but  he  does  not 
appear  to  have  had  a  very  clear  recollection  of  the  exact  time  of  the 
invention. 

The  second  witness  is  Edwold  Kien.  He  is  a  messenger,  aged 
sixty-seven;  says  that  the  man  who  made  the  telescopes  was  John 
Laprey,  of  Wesel;  that  he  began  making  telescopes  about  1610, 
ana  died  in  October,  1619.  He  (the  witness)  married  the  daughter 
of  this  Laprey.  Laprey  oflered  to  Prince  Maurice  and  to  the 
States  some  of  his  telescopes,  for  which  he  got  a  reward,  and  a  pri- 
vilege for  three  years.  He  adds,  that  the  sign  of  the  house  where 
Laprey  lived  was  a  telescope. 
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From  a  comparison  of  dates,  it  is  obvious  that  this  witness  is  mis« 
taken,  and  that  Lippershey  made  telescopes,  and  offered  them  to 
the  States,  long  before  1610. 

The  third  witness  is  a  blacksmith  of  the  name  of  Abraham  Junius, 
aged,  in  1655,  seventj-seven.  He  says,  that  the  name  of  the  man 
who  first  made  telescopes  in  this  town  was  Hans/i.  e.  John,  bat 
that  he  did  not  observe  the  surname;  that  this  man  was  commonij 
called  John  the  spectacle-maker;  that  about  forty-five  or  forty-«ix 
years  ago  this  John  made  the  first  long  telescopes;  {eonsjpUHa  bnga;) 
that  the  witness  knew  him  long  ago,  before  he  made  speotacles,  when 
he  was  a  bricklayer;  he  assisted  at  the  funeral  of  John;  he  knows, 
and  heard  very  often,  that  John  made  long  tubes  {tubas  Umgos)  and 
telescopes  for  the  use  of  Prince  Maurice. 

This  witness  brings  the  invention  to  1609  or  1610,  and  very  little 
is  to  be  concluded  from  his  evidence. 

The  Capuchin  Friar,  Rbeita,*  attributes  also  the  first  invention  to 
Lippershey,  whom  he  calls  Lippensum.  This  is  certainly  no  great 
alteration  of  the  original  name,  not  greater  than  that  which  is  made 
4yy  the  Endish  author  of  the  Life  of  Galileo,  who  chooses  to  trans- 
late Borers  name  into  Italian,  and  calls  him  BoreUi.  According  to 
the  version  of  Rheita,  the  invention  dates  from  1609,  when  Lipper« 
shey  happened  to  place  a  convex  before  a  concave,  and  discovered, 
by  chance,  that  the  weathercock  of  a  neighbouring  church,  and  other 
objects,  were  magnified.  He  placed  his  glasses  in  a  tube,  and  amus- 
ed the  visiters  of  his  shop  bv  snowing  them  the  weather-cock  magni- 
fied, and  latter  than  it  could  be  seen  with  the  unassisted  eye.  The 
Marquess  of  Spinola,  happening  to  be  at  the  Hague  at  the  time,  to 
negociate  about  the  truce,  saw  this  new  instrument,  bought  it,  and 
gave  it  to  the  ArchdukeAlbert  of  Austria,  the  Spanish  Governor  of 
Belgium. 

In  the  mean  time  persons  of  high  station  (proceres)  heard  of  the 
circumstance,  and  that  other  similar  instruments  had  been  construct- 
ed by  the  maker.  The  inventor  was  forced  to  sell  his  instrument 
for  a  great  price;  but  he  was  prohibited  from  making  or  selling  any 
more  of  them.  In  this  manner,  says  the  worthy  friar,  this  noble 
and  capital  invention  would  have  remained  in  obscurity,  and  hidden 
perhaps  for  ever,  if  it  had  not  been  transferred,  by  the  will  of  God, 
to  the  court  of  Brussels,  and  made  known  there. 

The  Capuchin  friar  is  mistaken  in  the  dates,  bringing  the  inven- 
tion to  1609  instead  of  1608.  But  besides,  the  Marquess  of  Spinola 
was  not  at  the  Hague  in  1609.  He  left  that  city  the  30th  of  Sep- 
tember, 1608,  together  with  the  other  Spanish  ministers.  That  he 
left  the  Hague  a  little  before  Lippershey  presented  his  petition  to 
the  States;  but  the  Marquess,  residing  at  the  Ha^ue,  certainly  could 
not  see  an  apparatus  which  a  spectacle-maker  had  erected  in  his 
shop  at  Middleburg;  but,  at  all  events,  there  is  a  possibility  that 
Spinola,  residing  at  the  Hague  in  September,  1608,  heard  of  the  in- 
vention, and  procured  a  telescope  for  the  Archduke. 
[to  be  cohtisvsd.] 

•  Oculus  Enoch  and  Elix,  p.  33r. 
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Tht  nature  and  properHes  rf  the  Sugar^-Canh^  with  practical  dxrtc- 
turns  for  the  improvement  of  its  culture^  and  the  mantifacture  of 
if5/?foeftic/5.— By  George  Richardson  Porter. 

•Tub  author  ef  the  volume  before  us,  informs  us  in  hU  preface, 
that  his  attention  has  been  particularly  called  to  the  subject  of  the 
manufactiftfe  «f  sugar,  by  the  circumstance  of  his  having  obtained 
the  grant  of  a  patent  for  an  invention,  which  he  does  not  doubt  will 
be  eminently  uiseful  ta  the  sugar  planter,  in  the  successful  and  eco- 
nomical manufacture  of  his  produce;  and  further,  that  in  attempting 
to  supply  the  deficiency,  which  he  has  detected  as  arising  from  the 
want  of  any  publication  in  our  own  language  of  adequate  authority 
on  the  general  nature  of  the  sulnect,  he  has  not  relied  alone  on  his 
own  experience,  but  has  availed  himself  of  every  source  of  know- 
ledge to  whicli  fie  could  obtain  access.  - 

In  the  first  chapter,  Mr.  Porter  endeavours  to  trace  the  origin  of 
the  sugar  cane,  and  gives  a  brief  sketch  of  its  gradual  progress 
throughout  the  world,  to  the  time  of  its  produce  being  considered  al- 
most a  necessary  of  life  in  ever^  civilized  land*  He  then  «ves  a  de- 
scription of  the  plant  in  its  botanical  character,  as  well  as  of  its  pecu- 
liar properties,  and  the  manner  of  its  secreting  its  juice;  and  proceeds 
to  point  out  the  influence  of  soil  and  climate  in  the  cultivation,  and 
the  vegetable  economy  of  the  plant 

In  £e  sixth  chapter,  in  speaking  of  the  expressed  juice,  he  re- 
marks— 

The  proportion  and  quality  of  the  different  juices  vary,  more  or 
)e8S,[in  the  cane  liquor,4lepending,  not  only  on  the  kind  of  cane  and 
the  season,  but  also  on  numerous  other  local  circumstances.  The 
water  which  the  liquor  conUuns  must  be  considered  under  two  dif- 
ferent relations;  the  one  holding  the  mucus  and  mucilage  in  a  satu- 
rated solution:  this  is  called  the  water  of  solution,  and,  combined 
with  these  matters,  takes  the  name  of  sirop;  the  second  is  the  super- 
abundant water,  and  is  generally  from  sixty  to  eighty-five  per  cent, 
in  quantity,  ov^r  and  above  the  water  of  solution. 

In  order  to  exhibit  the  relative  proportions  of  water  and  sirop,  we 
give  the  following  table,  taken  from  Dr.Dutrone's  work;  an  authority 
which  we  have  uniformly  found  so  accurate,  that  we  do  not  hesitate 
to  take  this  table  as  a  guide.  It  is  constructed  from  experiments 
made  with  solutions  of  very  pure  sugar,  taken  at  all  de|;ree8  of  the 
saccharometer.  By  means  of  the  saccharometer  and  this  table,  the 
proportion  of  sugar  contained  in  the  expressed  juice  may  be  imme- 
diately ascertained,  and  the  quantity  of  water  which  must  be  evapo- 
rated,  to  bring  it  to  the  point  of  saturation,  can  be  accurately 
determined.  It  will  also  enable  us  to  judge,  by  approximation,  of 
the  proportion  of  water  and  soluble  matter  con  tamed  in  juices  of 
middling  and  bad  qualities,. 
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Table  of  the  quatUity  of  Sugar  contained  in  one  hundred  pounde  of 
eseprtsaed  eanejtdee  or  iirop  of  good  quality ,-  and  also  of  the  quan- 
tity of%oaier  that  muet  be  evaporated,  to  reduce  the  eame  to  the  state 
of  saturated  sirpp^  taken  at  each  degree  of  the  saceharometer. 


Scatoof 
Baome*! 
Degree 

WtMA  of  8ogar  in 

«ichl€OnM.Jutoe 

oribop. 

Vetigbt  of  Water  in 
MMdi  l(»lbt.JaleeOT 

water  of  BOloUon. 

Specific  gravities  of 

•oluikMyrateacii 

Degree. 

lbs. 

oz. 

dr. 

Iba. 

oz. 

dr. 

Deg, 

Sp.gr. 

Deg. 

Sp.gr. 

1 

1 

13 

6 

97 

, , 

15 

1 

1006 

35 

1312 

2 

3 

10 

12 

94 

1 

14 

2 

1013 

36 

1324 

3 

5 

8 

3 

91 

2 

13 

3 

1020 

37 

1336 

4 

7 

5 

10 

88 

3 

12 

4 

1028 

38 

1349- 

5 

9 

3 

, , 

85 

4 

10 

5 

1035 

39 

1361 

6 

11 

,, 

7 

82 

5 

11 

6 

1042 

40 

1374 

7 

12 

13 

14 

79 

6 

9 

7 

1050 

41 

1386 

8 

14 

11 

4 

76 

7 

8 

8 

1058 

42 

1400 

9 

16 

8 

11 

73 

8 

7 

9 

1065 

43 

1413 

10 

18 

6 

1 

70 

9 

6 

10 

1073 

44 

1427 

11 

20 

3 

8 

67 

10 

5 

11 

1181 

45 

1441 

12 

2S 

, , 

15 

64 

11 

4 

12 

1090 

46 

1456 

13 

23 

14 

5 

61 

12 

3 

13 

1100 

47 

1470 

14 

25 

U 

12 

58 

13 

3 

14' 

1106 

48 

1485 

15 

27 

9 

2 

55 

14 

1 

15 

1114 

49 

1500 

16 

29 

6 

9 

52 

15 

1 

16 

1125 

50 

1515 

17 

31 

4 

, , 

50 

, , 

, , 

17 

1132 

55 

1618 

18 

33 

1 

6 

47 

•  • 

15 

18 

1140 

19 

34 

14 

13 

44 

1 

14 

19 

1148 

30 

36 

12 

3 

41 

2 

13 

20 

1157 

21 

38 

9 

10 

38 

3 

12 

21 

1167 

22 

40 

7 

1 

35 

4 

11 

22 

1176 

23 

42 

4 

7 

32 

5 

10 

23 

1186 

24 

44 

1 

14 

29 

6 

9 

24 

1195 

25 

45 

15 

4 

26 

7 

8 

25 

1205 

26 

47 

12 

11 

23 

8 

7 

26 

1215 

27 

49 

10 

1 

20 

9 

6 

27 

1225 

28 

51 

7 

8 

17 

10 

5 

28 

1235 

29 

53 

4 

15 

14 

11 

4 

29 

1246 

30 

55 

2 

5 

11 

12 

3 

30 

1256 

31 

56 

15 

12 

8 

13 

2 

31- 

1267 

32 

58 

13 

3 

5 

14 

1 

32 

1278 

33 

60 

10 

9 

2 

15 

, , 

33 

1289 

34 

62 

8 

•. 

34 

1301 

A  saturated  solation  of  verj  pure  sugar  contains  five  parts  of  su- 
gar and  three  parts  of  water.  This  is  indicated  by  34'*  of  Baume^s 
saceharometer^  at  the  temperature  of  S%^  Fah. 

The  variation  in  the  proportion  of  superabundant  water  is  some- 
times so  considerable,  tnatDutrone  found  in  the  same  plantation,  at 
three  months*  interval,  cane-juice,  differing  from  5^  to  14^  of  the 
saceharometer.  The  first  contained,  according  to  the  table,  9  lbs. 
S  oz.|  the  second  £5  lbs.  11  oz.  of  sugar  in  100  lbs.  of  juice. 

Cazaud  found  that  in  January,  four  hundred  eallons  of  juice  com- 
monly yielded  forty-eight  gallons  of  sugar  ana  molasses,  one  with 
the  other ;  in  February,  from  fifty-six  to  sixty-four;  in  March,  from 
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sixty-foor  to  seventy-two;  and  in  April|,  sometimes  eighty.  •  He  af- 
firms, that  the  dryness  of  the  season,  and  not  the  age  of  the  canes, 
is  the  cause  of  this  increase  of  produce:  he  considers  the  greatest 
relative  maturity  of  the  canes  to  be,  when  the  juice  is  four  parts 
water  and  one  part  sugar  and  molasses.  Edwards  considers  the 
average  proportion  to  be  et^ht  parts  water  and  two  sugar  and  mo- 
lasses, the  latter  equally  divided. 

The  juice  of  canes,  just  arrived  at  their  full  growth,  is  in  the 
sweet  mucous  states  this,  when  clarified  and  concentrated,  assumes 
a  very  deep  brown  colour,  and  becomes  sirop  of  very  thick  consist- 
ency; if  the  heat  applied  be  greater  than  ^V  Fab.  it  will  be  de- 
composed; if  the  juice  be  expressed  from  the  cane  while  maturing, 
the  mucous  juice  is  then  in  the  saccharine  state,  and  when  clarified 
and  concentrated,  produces  sirop  of  a  very  deep  colour  and  thick 
consistence;  it  can  scarcely  support  225°  Fah.  without  decomposi- 
tion, while  the  mucous  juice,  in  the  state  of  essential  salt,  remains 
undecomposed  at  the  heat  of  260%  and  pure  sugar  will  bear  exposure 
to  300%  and  even  hieher,  without  injury. 

It  can  now  be  easil^r  perceived,  how  greatly  the  presence  of  sweet 
and  saccharine  juices  is  injurious  to  the  manufacture  of  sugar,  when, 
as  is  now  always  the  case,  degrees  of  heat  are  used  sufficiently  high 
to  decompose  them.  The  mucilage  is  more  or  less  abundant  accord- 
ing to  the  nature  of  the  cane  and  the  situation  in  which  it  grows;  it 
is  the  colouring  matter  of  the  juice,  which  varies  from  lemon  colour 
to  a  deep  brown,  according  as  the  heat  and  alkalis,  in  separating  this 
matter  trom  the  feculencies,  increases  the  proportion  of  mucilage 
which  is  held  in  solution  by  tiie  fluids.  We^  have  already  said  that 
alkalis,  combining  with  the  mucilaee,  give  intensity  to  its  colour  in 

{iroportion  to  their  causticity,  and  uie  smell  peculiar  to  the  cane  is 
ost  in  that  of  leys. 

Mineral  and  acetic  acids  revive  the  yellow  colour  of  the  juice,  and 
change  it  to  amber,  more  or  less  dark,  according  to  their  strength. 
The  vegetable  acids,  such  as  cream  of  tartar,  citric  acid,  &c.  &c. 
weaken  and  partially  destroy  its  colour;  oxalic  acid  destroys  it  en- 
tirely, when  the  base  of  this  juice,  deprived  of  the  colouring  princi- 
ple which  held  it  in  solution,  shows  it  under  a  solid  form,  white  and 
insoluble  in  all  menstrua.  It  can  readilv  be  conceived  that  the  mu- 
cilage, having  for  itb  base  a  substance  which  is  only  held  in  solution 
by  a  colouring  principle,  will  injure  the  crystallization  of  the  siigar 
in  proportion  to  the  quantity  of  that  mucilage  which  is  contained  in 
the  expressed  juice;  whence  it  may  be  concluded,  that  alkalis  are 
injurious  iiv  proportion  to  their  activity  in  separating  the  mucilage 
from  4be  feculent  parts,  and  that,  in  the  necessity  of  employing 
tliem  to  clarify  the  expressed  juice,  we  should  carefully  seek  for 
every  means  of  judiciously  conducting  the  operation.  This  delicate 
and  important  office  is,  however,  generally  performed  in  the  most 
slovenly  and  careless  manner. 

We  next  have  a  description  of  the  general  method  of  manufactur- 
ing the  juice  into  sugar,  as  practised  in  our  colonies,  and  also  of  the 
distillation  of  rum  from  the  molasses  and  other  matters  usually  sub- 
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jeoted  to  this  proceM.  From  the  next  chapter,  which  describes  at 
considerable  length  the  French  method  of  manufactaring  sugar,  as 
'  practised  bj  Datrone,  we  propose  making  some  extracts. 

In  speaking  of  Dotrone  ne  sa^fs — After  haying  examined  with  the 
greatest  care,  and  in  every  possible  point  of  view,  the  means  gene* 
rally  in  use  in  his  time;  after  having  minutely  and  profoundly  stu- 
died the  nature  of  the  cane,  and  acquired  the  most  intimate  know- 
ledge of  its  juice,  he  discovered  and  adopted  what  he  considered  the 
most  advantageous  method  for  the  manumcture  of  this  juice.  Many 
methods  seem  to  have  passed  in  review  before  him,  and  many  ap- 
pear to  have  been  rejected  before  he  ultimately  fixed  his  choice.  In 
this  selection  he  was  guided,  by  experience,  to  the  adoption  of  plans 
in  agreement  with  the  soundest  principles  of  chemistry,  and  appeals 
to  the  result  as  confirming  the  propriety  of  his  choice. . 

In  the  description  about  to  be  given,  every  operation  will  be  shown 
perfectly  distinct;  it  will  be  seen,  that  each  tollows  the  other  with- 
out contusion,  or  intermixture;  that  every  step  of  this  method,  and 
the  order  of  its  progress,  is  simple,  easy  to  be  understood,  and  cer- 
tain in  its  execution.  It  will  readily  be  acknowledged,  that  this 
progress  can  be  applied  to  all  circumstances  under  which  the  juice 
may  be  found;  that  it  does  not  always  require  the  presence  of  the 
superintendent;  that  it  may  be  confided  to  perscms  comparatively 
ignorant,  without  their  being  able  to  derange  it,  and  that  all  the 
raults,  which  are  the  inevitable  effect  of  negligence,  can  be  repaired 
with  smaller  loss  than  has  usually  arisen  from  similar  causes.  - 

Dutrone  was  convinced  of  the  absolute  impossibility  of  entirely 
removing,  by  the  scummer*  the  impurities  belonging  to  the  juice, 
and  the  extraneous  earthy  matters,  which  are  always  in  a  greater  or 
less  proportion  found  in  it;  he  therefore  saw  that  it  was  absolutely 
indispensable  to  filter,  and  to  leave  the  cane  liquor  to  deposit  before 
concentrating.  For  this  purpose  he  adapted  two  reservoirs,  to  com- 
municate with  the  concentrating  vesselsjwhich  fiilfilled^this  end  ad- 
mirably welU  and  produced  the  greatest  advantages. 

In  order  that  every  operation  which  the  manuncture  of  the  juice 
requires,  and  the  order  which  it  ought  to  keep,  may  be  easily  seen 
and  followed,  we  will  explain  ihe  arrangement  of  the  interior  of  a 
sugar-house,  which  Dutrone  conceives  '^st  qualified  for  the  proper 
application  of  this  method.  All  the  operations  required  can  be  ac- 
complished, either  by  the  assistance  of  one  furnace  or  two  separate 
ones.  In  the  greatest  number  of  plantations  one  fdmace  is  prefera- 
ble, because,  while  it  equally  well  accomplishes  the  pnmsed  end, 
it  effects  economy  of  fuel  and  labour.  In  very  laige  plantations, 
where  the  most  powerful  means  are  required,  two  furnaces  should 
be  erected,  but  it  will  make  no  difference  in  the  arrangement  of  the 
sug^r-house.  The  vessels  used  for  boiling,  are  called,  collectively, 
the  laboratory,  which  generally  consists  of  three  or  four  boilers 
placed  in  a  line.  Whatever  may  be  the  disposition  of  the  labora- 
tory, the  order  of  the  work  is  the  same.  The  laboratory  should  be 
placed  in  the  sugar-house,  in  such  a  manner  that  its  two  sides  and 
the  end^  formed  by  the  concentrating  pan,  should  be  isolated  through 
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the  whole  extent,  in  order  that  the  attendance  on  them  ma;  be  easy, 
and  that  the  negroes  may  be  able  to  execute,  with  the  greatest  eco- 
nomy of  time  and  of  means,  every  thing  proper  to  be  done  for  the 
greatest  perfection  of  the  work.  The  laboratory,  in  the  interior  of 
a  Bagar4u>ase,  has  four  copper  vessels,  the  capacity  of  each  ought  to 
be  frouLSOO  to  600  gallons**  The  first,  which  receives  the  express- 
ed juice,  is  called  the  first  clarifier;  the  next,  the  second  clarifier,  the 
third,  the  evaporator,  the  fourth,  the  concentrator.  These  vessels 
are  placed  ver^^  near  to  each  other,  and  have  only  an  edge  of  two  or 
three  inches  thickness  between  them.  The  masonry  in  which  they 
are  set  forms  the  sides  of  th&laboratory,  the  least  thickness  of  which, 
at  the  upper  part,  is  about  fifteen  or  eighteen  inches.  The  surface 
of  this  masonry  is  inclined  seven  or  eight  inches  from  the  outer  edge 
to  the  lip  of  the  boilers;  there  are  between  each  of  these,  basins  let 
into  the  masonry,  where  the  scum  which  is  taken  off  is  put,  and  this 
is  carried  back,  by  channels,  to  the  first  clarifier:  between  this  ves- 
sel and  the  wall  is  a  basin,  which  receives  the  first  feculencies, 
whence  they  flow,  through  a  pipe,  to  a  vessel  placed  underneath  to 
receive  them.  These  buins  and  channels  are  made  of  lead,  solder- 
ed to  a  setting  of  copper,  which  covers  the  surface  of  the  masonry  of 
the  laboratory;  this  setting  is  soldered  to  the  circumference  of  the 
boilers,  which  are  also  soldered  to  each  other;  in  this  state  the  labo- 
ratory offers  the  best  adaptation  to  the  desired  end. 

It  should  be  remarked,  that  in  the  centre  of  the  basins,  which  are 
between  the  evaporator  and  the  concentrator,  there  is  an  opening  to 
a  canal,  which  descends  in  the  thickness  of  the  masonry,  and  which 
is  then  continued  horizontally  to  the  bottom  of  a  copper  vessel, 
placed  at  the  foot  of  the  reservoirs  for  filtration  and  subsidence.  On 
the  surface  of  the  laboratory,  on  each  side  of  the  concentrator,  there 
are  canals  which  proceed  from  the  reservoirs  through  the  brick  work, 
and  open  near  the  brim  of  the  boiler.  A  cooler^  placed  at  the  end 
of  the  concentrator,  forms  also  part  of  the  laboratory.  Two  reser- 
voirs, placed  at  a  little  distance  from  the  laboratory,  serve  for  fil- 
tration and  Sttbudence.  The  filters  ought  to  be  laiw  enough  to  con- 
tain all  the  expressed  juice  (diminished  to  the  state  of  sirop,  indicating 
twenty-four  or  twenty-six  degrees  of  the  saccharometer,)  which  the 
mill  can  furnish  in  twenty-four  hours;  they  ought  to  be  made  of  ma- 
sonry, lined  with  lead,  and  entirely  covered  with  several  sieves,  the- 
bottoms  of  which  may}be  made  with  osier  hurdles.  There  are  fixed 
on  these  bottoms,  for  the  purpose  of  filtration,  first  a  woollen,  then 
a  linen  cloth,  and  lastly  a  reticulation  of  brass  wire.  Two  leaden 
canals  form  a  communication  between  the  reservoirs  and  the  labo- 


*  Their  dimennons  are— 

DcptlL 

Diameter. 

Diaraetor. 

Top. 

Bottom. 

a 

27  inchci. 

88  inches. 

64  inches. 

*,      - 

28      « 

88      « 

64    « 

c 

29      « 

80      " 

62    «« 

i       - 

30      « 

78      « 

60    «« 

Their  bottoms 

are  slightly  convex. 
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ratory,  the  one  conveys  the  evaporated  airop  to  the  veaael  placed  at 
the  foot  of  each  reservoir,  from  whence  it  is  poured  upon  the  filters; 
the  other,  the  opening;  of  which,  at  the  bottom  of  the  reservoir,  is 
shut  by  a  valve,  carnes  back  the  sirop,  filtered  and  subsided,  to  the 
concentrator.  The  bottom  of  the  reservoir  for  subsidence,  ought  to 
be  raised  half  an  inch  above  the  level  of  the  opening  of  the  canal, 
near  the  brim  of  the  concentrator.  The  sugar-house  ought  to  have 
two  laboratories,  and  each  laboratory  ought  to  communicate  with  the 
reservoirs.*  The  reservoirs  for  the  expressed  juice  are  common,  or 
proper,  to  each  laboratory;  they  are  placed  outside  the  susar-house, 
as  much  for  cleanliness  as  for  preserving  the  juice  cool;  tney  ou^t 
to  be  covered  by  a  well  inclosed  shed,  or  vaulted  over.  These  re- 
servoirs, lined  with  lead,  should  each  be  lam  enough  to  contain 
three  hundred  and  seventy-five  gallons,  at  the  least;  they  ought  to  be 
always  filled  to  a  fixed  and  determinate  height,  equal  toonechai^,t 
in  order  that  not  only  an  exact  account  may  be  kept  of  the  quantity 
of  expressed  juice  which  comes  to  the  sugar-house,  but  also  of  ^e 

? quantity  of  lime  that  should  be  employed  to  separate  the  feculenciea 
rom  the  jjuice.  As  it  is  highly  proper  to  know  the  degree  of  rich- 
ness of  the  juice  to  be  manufactured}  there  should  be  a  saccharome- 
ter  to  ascertain  it  from  time  to  time. 

[to  bi  covtivubb.] 


7%e  RenUiB  ofMachvieryj  namdy^  Chetp  Produaion  and  Increased 
Employment  Exhibited^  being  an  Address  to  the  Working  Men  of 
the  United  Kingdom.  Forming  No.  1  of  the  TVorking  Man's 
Companion. 

This  is  a  work  iust  published  by  the  Society  for  the  Diffu- 
sion of  UsefurKnowledge.  We  can  ima^ne  nothing  more  suitable 
to  the  general  mass  of  readers,  and  are  quite  sure  that  nothing  could 
have  been  better  timed.  It  is  the  very  thing  that  was  wanted  to 
dispel  that  great  popular  delusion  which  has  made  the  events  of  the 
year  1830  an  absolute  disgrace  to  us  as  a  civilized  and  manufactur- 
ing people.  It  is  the  strong  rij;ht  arm  of  reason  put  forth  in  aid  of 
the  comparatively  weak  arm  of  the  law.  In  manner  and  matter  it 
is  alike  admirable;  the  st^le  simple  and  familiar — the  reasoning 
clear-— the  illustrations  copious  ana  well  chosen— and  the  treatment 
of  the  subject  alt<^ether  so  satisfactory,  that  not*a  shadow  of  doubt 
can  rest  on  any  wuling  mind  of  the  soundness  of  the  general  conclu- 
sion which  it  is  the  great  purpose  of  the  book  to  enforce;  namely,  that 
to  oppose  machinery,  is  to  oppose  the  very  best  friend  the  poor,  as 
well  as  rich,  ever  had. 

*  It  is  slways  better  to  have  two  fire  places,  though  only  one  should  be  uied 
at  a  time,  lest  any  accident  should  happen  to  the  one  in  use.  This  precaution 
ii  more  necesiaty,  nnce,  as  the  canes  cannot  be  kept  without  fermenting,  all 
those  which  were  cut  would  be  lost. 

t  The  charge  roust  be  a  determinate  quantity,  which  ought  never  to  vary 
when  once  fixed. 
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The  writer  enters  on  his  subject  in  a  manner  singularly  well  cal- 
culated to  arrest  the  attention  of  those  classes  to  whom  it  is  more 
particularly  addressed. 

^*In  the  year  ISSr^  a  Committee  of  the  House  of  Commons  was 
appointed  to  examine  into  the  subject  of  emigration — that  is,  to  see 
whether  it  was  desirable  and  practicable  to  remove  distressed  la- 
bourers from  the  United  Kingdom  to  distant  places,  where  their  la- 
boar  might  be  employed  profitably  to  themselves  and  others.  The 
first  person  examined  before  that  committee  was  Joseph  Foster,  a 
workmg  weaver  of  Glasgow.  He  told  the  committee,  that  he  and 
many  others,  who  had  formed  themselves  into  a  society,  were  in  great 
distress;  that  numbers  of  them  worked  at  the  hand-loom  from  eighteen 
to  nineteen  hours  a-day,  and  that  their  earnings  at  th^  utmost  did 
not  amount  to  more  than  seven  shillin&;s  a  week,  and  that  sometimes 
they  were  as  low  as  four  shillings.  Ihat  twenty  years  before  that 
time  they  could  readily  earn  a  pound  a-week  by  the  same  industry; 
and  that  as  power-loom  weaving  had  increased,  the  distress  of  the 
hand  weavers  also  had  increased  in  the  same  proportion.  A  power- 
loom  is  one  worked  by  machinery,  and  not  by  the  hand  of  man,  as 
most  of  oiir  readers,  perhaps,  know.  The  committee  then  put  to  Jo- 
seph Foster  the  following  questions,  and  received  the  following  an- 
swers:— 

<<  Q.  <  Are  the  committee  to  understand  that  you  attribute  the 
insufficiency  of  your  remuneration  for  your  labour  to  the  introduc- 
tion of  machinery?' 

"A.  *Yes-' 

<*  Q.  *  Do  you  consider,  therefore,  that  the  introduction  of  machi- 
Bery  is  objectionable?' 

<<  A.  ^  We  do  not.  The  weavers  in  general,  of  Glasgow  and  its 
vicinity,  do  not  consider  that  machinery  can  or  ought  to  be  stopped, 
or  put  dowii.  They  know  perfectly  well  that  machinery  must  go 
on,^that  it  will  go  on,  and  that  it  is  impossible  to  stop  it.  They  are 
aware  that  ev^ry  implement  of  agriculture  or  manufacture  is  a  por- 
tion of  machinery,  and,  indeed,  every  thing  that  goes  beyond  the 
teeth  and  nails,  (if  I  may  use  the^  expression,)  is  a  machine.  I  am 
authorized,  by  the  majority  of  our  society,  to  say,  that  I  speak  their 
minds,  as  well  as  my  own,  in  statins  this.' 

^  If  all,  or  if  a  large  majority  of  the  working  men  of  our  country 
had  come  to  the  same  sound  opinions  as  Joseph  Foster,  we  should 
not  take  the  trouble,  because  it  would  be  needless,  now  to  address 
them.  But  when  we  hear  on  all  sides  that  misguided  men  are  vio- 
lating the  laws  by  which  the  rights  of  all  are  protected;  that  they  are 
wickedly  and  ignorantly  destroying  the  property  of  the  farmer  and 
the  manufacturer,  in  the  belief  that  machmery  can  be  stopped  or  put 
down;  that  they  do  not  know,  as  the  poor  weavers  of  Glasgow  did 
know,  that  machinerjr  must  go  on,  will  ^o  on,  and  that  it  is  impos- 
sible to  stop  it;  we  think  it  our  duty,  having  the  means  of  appealing 
to  their  reason  and  to  their  regard  tor  their  own  interests,  to  endea- 
Tour  to  bring  their  minds  to  the  same  conclusions  as  those  of  the  re- 
spectable weaver,  whose  words  we  have  repeated.^  He  felt  that, 
although  he  was  in  his  own  person  a  sufferer  from  the  improvement 
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of  machinery,  it  was  utterlr  out  of  his  power,  bectvae  it  tnifl  con- 
trarr  to  his  reason,  and  to  the  reason  of  all  thiokinff  people,  whether 
working  men  or  not,  to  resist  the  progress  of  that  improvement. 
There  are  many  working  men  who  entertain  the  same  sound  opinions, 
which  they  have  come  to^  probably,  by  an  accurate  and  dispassionate 
observation  of  the  facts  which  are  within  their  own  view.  To  such 
men  we  hope  to  offer  many  new  facts  to  strengthen  their  opinions; 
and  we  rely  greatly  upon  their  influence  to  point  out  their  errors 
either  to  those  who  are  violating  the  laws,  or  to  those  who  think  the 
violators  of  the  laws  have  justice  on  their  side.  For  the  benefit  of 
you  all,  the  informed  as  well  as  the  uninformed,  we  address  you  as 
men  capable  of  reasoning.  We  give  you  a  great  body  of  facts  to 
reason  upon.  We  offer  nothing  to  your  |M8sions  or  your  prejudices. 
We  shall  attempt  to  make  you  feel,  by  bringing  before  you  the  same 
sort  of  facts  by  which  that  sensible  man,  Joseph  Foster,  convinced 
his  own  mind,  that  although'  your  individual  laoour  may  be  partially 
displaced,  or  unsettled,  for  a  time,  by  the  use  of  a  cheaper  and  a  bet- 
ter power,  which  power  is  machinery,  ^ou  are  great  gainers  by  the 
general  use  of  that  power.  We  shall  strive  to  show  you,  that  through 
this  power  you  possess,  however  poor  you  may  be,  many  of  the  com- 
forts which  make  the  difference  between  man  in  a  civilized  and  man 
in  a  savage  state;  and  further,  that,  in  consequence  of  machinery 
having  rendered  productions  of  all  sorts  cheaper,  and  therefore  caus- 
ed them  to  be  more  universally  purchased,  it  has  really  increased 
the  demand  for  that  manual  labour,  which  it  appeara  to  86me  of  you, 
reasoning  only  from  a  few  instances,  it  has  a  tendency  to  diminish. 
If  we  make  out  these  propositions,  we  think  you  wtil  agree  with 
Joseph  Foster,  that  the  introduction  of  machinery  is  not  objection- 
able." 

But,  first  of  all,  what  is  this  maMiUfy  aealnst  which  such  an  out- 
cry is  raised?  There  are  persons  who  affect  to  make  a  distinction 
between  tools  and  machines;  but  the  writer  shows,  with  great  force 
and  clearness,  that  the  principle  of  both  is  precisely  the  same. 

<*  A  tool  of  the  simplest  construction  is  a  machine;  a  machine  of 
the  most  curious  construction  is  only  a  complicated  tool.  There  are 
many  cases  in  the  arts,  and  there  may  be  cases  in  agriculture,  in 
which  the  human  arm  and  hand,  with  or  without  a  tool,  may  do  work 
that  no  machine  can  so  well  perform.  There  are  processes  in  po- 
lishing, and  there  is  a  process  in  copper-plate  printing,  in  which  no 
substance  has  been  found  to  stand  in  the  place  of  the  human  hand. 
And  if,  therefore,  the  man  with  a  spade  alone,  does  a  certain  agri- 
cultural work  more  completely  than'  a  man  guiding  a  plough,  and  a 
team  of  horses  dra^ine  it,  (which  we  do  not  affirm  or  deny,)  the 
only  reason  for  this  is,  £at  the  man  with  the  spade  is  a  better  ma- 
chine than  the  man  with  the  plough  and  the  horses.  The  most  stu- 
pid man  that  ever  existed  is,  beyond  all  comparison,  a  machine  more 
cunningly  made  by  the  hands  of  his  Creator,  more  perfect  in  all  his 
several  parts,  and  with  all  his  parts  more  excjuisitely  adapted  to  the 
regulated  movement  of  the  whole  body,  less  liable  to  accidents,  and 
less  injured  by  wear  and  tear,  than  the  most  beautiful  machine  tliat 
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^Ter  was,  or  ever  will  be,  invented.  There  is  no  possibility  of  sap- 
plying,  in  manj  cases,  a  substitute  for  the  simplest  movements  of 
man's  body,  by  the  most  complicated  movements  of  the  most  inge- 
nious machinery.  And  why  so?  Because  the  natural  machinery  ny 
which  a  man  even  lifts  his  hand  to  his  head  is  at  once  so  complex  and 
80  simple,  so  apparently  easy,  and  yet  so  entirely  dependant  upon  the 
right  adjustment  of  a  great  many  contrary  forces,  that  no  automaton, 
or  machine  imitating  the  actions  of  man,  could  ever  be  made  to  ef- 
fect this  seemingly  simple  motion,  without  showing  that  the  contri- 
vance was  imperfect— that  it  was  a  mere  imitation,  and  a  very  clumsy 
one.  What  an  easy  thing  it  appears  to  be  for  a  farming  man  to 
thrash  his  corn  with  a  flail;  and  yet  what  an  expensive  arrangement 
of  wheels  is  necessary  to  produce  the  same  eftects  with  a  thrashing 
machine.  The  truth  is,  that  the  man's  arm  and  the  flail  form  a 
much  more  curious  machine  than  the  other  machine  of  wheels,  which 
does  the  same  work;  and  the  real  question,  as  regards  the  value  of 
the  two  machines,  is,  which  machine  in  the  greater  degree  lessens 
the  cost  of  production? 

^  We  state  this  principle  broadly,  in  our  examination  into  the 
value  of  machinery  in  diminishing  the  cost  of  producing  human  food. 
A  machine  is  not  perfect  because  it  is  made  of  wheels  or  cylinders, 
employs  the  power  of  the  screw  or  the  lever^  is  driven  by  wind,  or 
water,  or  steam,  but  because^ it  best  assists  the  labour  of  man,  bv 
calling  into  action  some  power  which  he  does  not  possess  in  himself. 
If  we  could  imagine  a  man  entirely  dispossessed  of  this  power,  we 
should  see  the  feeblest  of  animal  beings.  He  has  no  tools  which  are 
a  part  of  himself,  to  build  houses  like  the  beaver,  or  cells  like  the 
bee.  He  has  not  even  learnt  from  nature  to  build,  instinctively,  by 
certain  and  unchangeable  rules.  His  power  is  in  his  mind;  and  that 
mind  teaches  him  to  subject  all  the  physical  world  to  his  dominion, 
by  availing  himself  of  the  forces  which  nature  has  spread  around 
him.  To  act  upon  material  objects,  he  arms  his  weakness  with 
tools  and  with  machines.  As  we  have  before  said,  tools  and  ma- 
chines are,  in  principle,  the  same.  When  we  strike  a  nail  upon  the 
head  with  a  hammer,  we  avail  ourselves  of  a  p6wer  which  we  find 
in  nature — the  effect  produced  by  the  concussion  of  two  tK>dies; 
when  we  eipploy  a  water  wheel  to  beat  out  a  lump  of  iron  with  a 
much  larger  hammer,  we  still  avail  ourselves  of  the  same  power. 
There  is  no  difference  in  the  nature  of  the  instruments,  although  we 
call  the  one  a  tool,  and  the  other  a  machine^  Neither  the  tool  nor 
th.e  machine  have  any  force  of  themselves.  In  one  case  the  force 
is  in  the  arm,  in  the  other  in  the  weight  of  water  which  turns  the 
wheel. " 

It  is  next  shown  that  even  tools  of  the  verjr  simplest  description 
are  not  to  be  obtained  without  the  aid  of  machinery. 

^  All  labourers  in  agriculture  know,  full  well,  the  value  of  a  tool; 
but  some  hate  machinery.  This  is  inconsistent  Unless  the  labourer 
made  a  plough,  (if  he  will  consent  even  to  a  plough,)  out  of  two 
pieces  of  stick,  and  carried  it  upon  his  shoulder  to  the  field,  as  the 
toil-worn  and  poor  people  of  India  do,  he  must  have  some  iron  about 
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it  He  cannot  get  iron  wiihaui  machinery.  But  he  hates  maehineiTy 
and  therefore  he  will  hate  nothing  to  do  with  a  plough  1  Will  he 
haTO  his  hoe,  then?  He  is  not  quite  sore.  Will  he  gire  up  his 
knife?  No;  he  must  keep  his  knite*  He  has  got  every  thing  to  do 
for  himselft  and  his  knife  is  his  tool  of  allrwork. 

**  Well,  how  does  he  get  this  same  knife?  People  that  have  no 
machinery  sharpen  a  stone,  or  bit  of  shell,  or  bone,  and  cut  or  saw 
with  it  in  the  best  way  they  can;  and  after  they  hare  become  very 
clever,  they  fasten  it  to  a  wooden  handle  with  a  cord  of  bark.  ^Aa 
Englishman  eiaraines  two  or  three  dozens  of  knives,  selects  which 
he  thinks  the  best,  and  pays  a  shilting  for  it,  the  seller  thanking  him 
for  his  custom.  The  man  who  has  nothing  but  the  bone  or  the  shell 
would  gladly  toil  a  month  for  that  which  does  not  cost  an  English 
labourer  half  a  day's  waces. 

<*  And  how  does  the  Englishman  obtain  his  knife  upon  such  easy 
terms?  From  the  very  same  cause  that  he  obtains  air  his  other  ac- 
commodations cheaper,  in  comparison  with  the  ordinary  wages  of 
labour,  than  the  inhabitant  of  any  other  country— that  is,  from  the 
use  of  machinery,  either  in  the  making  of  the  thing  itself,  or  in  pro* 
curing  that  without  which  it  could  not  be  made. 

*^  Ready  made,  without  the  labour  of  some  other  man,  a  knife  doeo 
not  exist;  but  the  iron  of  which  the  knife  is  made,  is  to  be  had.  Very 
little  iron  has  ever  been  found  in  a  native  state,  or  fit  for  the  biack- 
•mith.  The  little  that  has  been  found  in  that  state  has  been  found 
only  very  lately;  and  if  human  art  had  not  been  able  to  procure  anv 
in  addition  to  that,  gold  would  have  been  cheap  as  compared  with* 
iron* 

<•  Iron  18,  no  doubt,  very  abundant  in  nature;  but  it  is  always 
mixed  with  some  other  suMtance  that  not  only  renders  it  unfit  for 
use,  but  hides  its  qualities.^  It  is  found  in  the  state  of  what  is  called 
iron  ore,,  a  stone  or  earth  of  some  kind  or  other.  Sometimes  it  i» 
mixed  with  clay,  at  other  times  with  lime  or  flint;  and  there  are 
cases  in  which  it  is  so  much  mixed  with  sulphur,  that  it  burns  like 
a  piece  of  coal  if  put  in  the  fire.  In  short,  in  the  state  in  which  iron 
is  met  with,,  it  is  a  much  more  likely  substance  for  paving  a  ready 
or  building  a  wall,  or  making  mortar,  than  for  making  a  knife. 

«*  But  suppose  tfiat  the  man  knows  the  particular  ore  or  stone  that 
contains  the  iron,  how  is  he  to  get  it  outr  Mere  force  will  not  do; 
for  the  iron  and  the  clay,  or  other  substancei  are  so  nicely  mixed, 
that  though  the  ore  were  ground  to  the  finest  powder,  the  grinder  ir 
no  nearer  the  iron  than  when  he  had  a  lump  of  a  ton  weight 

*<  A  man  who  has  a  block  of  wood  has  a  wooden  bowl  in  the  heart 
of  it;  and  he  can  ^t  it  out  too  by  labour.  The  knife  will  do  it  for 
him  in  time;  and  if  he  take  it  to  the  turner,  the  turner  with  his  ma-^ 
chinery,  his  lathe,  and  his  gouge,  will  work  it  out  for  him  in  half  an 
hour.  The  man  who  has  a  lump  of  iron  ore  has  just  as  certainly  a 
knife  in  the  heart  of  it;  but  no  mere  labour  can  work  it  out  Shape 
it  as  you  may,  it  is  not  a  knife,  or  steel,  or  even  iron-^it  isiron  orcf- 
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and  dress  it  as  you  will,  it  would  not  cut  better  than  a  brick-bat — 
certainly  not  so  well  as  the  shell  or  bone  of  the  savase. 

**  There  must  be  knowledge  before  any  thing  can  be  done  in  this 
case.  We  must  know  what  is  mixed  with  the  iron,  and  how  to  se- 
parate it  We  cannot  do  it  by  mere  labour,  as  we  can  chip  away 
the  wood  and  get  out  the  bowl  j  and&therefore  we  have  recoorse  to 
fire.'' 

After  describing  in  an  equally  popular  and  instructive  style  the 
processes  of  making  cast-iron,  bar,  or  malleable  iron,  and  steel,  the 
author  thus  sums  up  the  general  result 

**  Bringing  it»  (the  ore,)  into  this  state,  requires  great  force;  and 
the  unaided  strength  of  all  the  men  in  Britain  could  not  make  all  the 
iron  which  is  at  present  made,  though  they  did  nothing  else*  Ma- 
chinerv  is  therefore  resorted  to;  and  water-wheels«  steam  engines, 
and  all  sorts  of  powers  are  set  to  work  in  moving  hammers,  turning 
rollers,  and  drawing  rods  and  wires  throush  holes,  till  every  work- 
man can  have  the  particular  form  which  ne  wants.  If  it  were  not 
for  the  machinery  that  fs  employed  in  the  manufacture,  no  man  could 
•btain  a  spade  for  less  than  a  year's  labour;  the  yokes  of  a  horse 
would  cost  more  than  the  horse  himself;  and  the  farmer  would  have 
to  return  to  wooden  ploughshares,  and  hoes  made  of  sticks  with 
wooden  ends." 

<*  As  iron  is  with  us  almost  as  plentiful  as  stone,  we  do  not  think 
mnch  about  it  But  there  is  a  great  deal  to  be  done,  much  thinking 
and  inventing,  before  so  simfile  a  thing  as  a  sixpenny  knife  could  be 
procured:  and  without  the  thinking  and  the  inventing  all  the  strength 
of  ail  the  men  that  ever  lived  never  could  procure  it;  and  without 
the  machinery  to  lighten  the  labourf  no  ingenuity  could  furnish  it  at 
a  thousand  times  the  expense." 

Another  very  strikinjg  illustration  of  the  influence  of  machinery  in 
diminishing  the  cost  ofproduction  and  improving  the  general  condi- 
tion of  men,  is  drawn  from  the  history  of  the  processes  for  grinding 
com.  After  mentioning  an  instance  of  a  New  Zealander,  who,  on 
retumine  from  a  visit  to  England,  carried  home  with  him  <*a  small 
hand*miil  for  grinding  corn,  which  he  prised  as  the  greatest  of  all 
earthly  possessions,"  the  writer  proceeds:**-* 

«^  And  well  might  he  prize  it!  He  had  no  machine  for  converting 
com  into  meal  but  two  stones,  such  as  were  used  in  the  remote  parts 
of  the  Highlands  of  Scotland  some  years  ago.  And  to  beat  the  grain 
into  meal  by  these  two  stones,  (a  machine,  remember,  however  im- 
perfect,) would  occupy  the  labour  of  one-fourth  of  his  family,  to 
procure  subsistence  for  the  other  three-fourths.  The  ancient  Greeks, 
three  thousand  years  ago,  had  improved  upon  the  machinery  of  the 
iiand*stones,  for  they  had  hand-mills.  But  Homer,  the  old  Greek 
poet,  describes  the  unhappy  condition  of  the  slave  who  was  always 
employed  in  using  this  mill.  The  groans  of  the  slave  were  unheeded 
by  those  who  consumed  the  produce  of  his  labour;  and  such  was  the 
necessity  for  meal,  that  the  women  were  compelled  to  turn  these 
mills  when  there  were  not  slaves  enough  taken  in  war  to  perform 
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this  irksome  office.  There  was  plenty  of  labour  then  to  be  perform* 
ed,  even  with  the  machinery  of  the  nand-mill;  bat  the  slaves  and 
the  women  did  not  consider  that  laboar  was  a  ffood  in  itself,  and 
therefore  thej  bitterly  groaned  under  it.  By  and  bve,  the  under* 
standing  of  men  found  out  that  water  and  wind  would  do  the  same 
work  that  the  slaves  and  tlB^  ivomen  had  done;  and  that  a  lai^ 
quantity  of  labour  was  at  liberty  to  be  employed  for  other  purposes* 
You  perhaps  think  that  society  was  in  a  worse  state  in  consequence. 
We  will  tell  you  exactly  in  what  respects  society  gains,  and  what 
yon  gain  as  part  of  society,  by  the  abolition  of  hand  mills,  and  the 
use  of  wind-mills  and  water-mills  for  grinding  com. 

*<  Labour  is  worth  nothine  without  results.  Its  value  is  onl^  to 
be  measured  by  what  it  produces.  If  in  a  country  where  hand-milltf 
could  be  had,  the  people  were  to  go  on  beating  grain  between  two 
•tones,  you  would  pronounce  them  fools,  because  they  could  obtaia 
an  eoual  quantity  of  meal  with  a  much  less  expenditure  of  labour. 
You  nave  perhaps  a  general  prejudice  against  that  sort  of  machinery 
which  does  its  work  with  very  little  human  assistance;  it  is  not  quite 
80  certain,  therefore,  that  you  would  asree  that  a  people  would  be 
equal  fools  to  use  the  hand-mill  when  tney  could  enmioy  the  wind- 
mill or  the  water-mill.  But  we  believe  you  would  think,  that  if 
flour  could  drop  from  heaven,  or  be  had  like  water  by  whoever  chose 
to  seek  it,  it  would  be  the  height  of  folly  to  have  stones,  or  hand- 
mills,  or  water-mills^  or  wind-mills,  or  any  machine  whatever  for 
inanuftcturing  flour.  Do  you  ever  think  of  fnanufaeturing  waterP 
The  cost  of  water  is  only  the  cost  of  the  labour  which  brings  it  to 
the  place  in  which  it  is  consumed.  Yet  this  admission  overturns 
all  your  objections  against  machinery.  Tou  admit  that  it  is  desira- 
ble  to  obtam  a  thing  with  no  labour  at  aU;  can  you  thertfore  doubt 
that  it  is  desirable  to  obtain  it  with  the  least  posiible  labour?  The 
only  diff*erence  between  no  labour  and  a  little  labour,  is  the  differ- 
ence of  the  cost  of  production.  And  the  only  difference  between 
little  labour  and  much  labour  is  precisely  the  same.  In  procuring 
any  thing  that  administers  to  his  necessities,  man  makes  an  exchange 
of  his  labour  for  the  thing  produced,  and  the  less  he  gives  of  his  la- 
bour, the  better  of  course  is  his  bargain. 

<«To  return  to  the  hand-mill  and  the  water-mill.  An  ordinary 
water-mill  for  grinding  com  will  grind  about  thirty-six  sacks  a-day* 
To  do  the  same  work  with  a  hand-mill  would  require  150  men.  At 
8*.  a-day,  the  wages  of  these  men  would  amount  to  15/.  which,  reck- 
oning 6  working  days,  is  90L  a  week,  or  4680/.  a  year.  The  rent  and 
taxes  of  a  mill  would  be  150^  a  year,  or  ten  shillings  a  workine  day. 
The  cost  of  machinery  would  be  certainly  more  for  the  hand-mills 
than  the  water-mill,  therefore  we  will  not  take  the  cost  of  machine- 
ry into  the  calculation.  To  produce,  therefore,  thirty-six  sacks  of 
flour  by  hand,  we  should  pay  15/;  by  the  water-mill  we  should  pay 
ten  shillings;  that  is,  we  snould  pay  thirty  times  as  much  by  the  one 
process  as  by  the  other.  The  actual  saving  is  something  about  one- 
naif  of  the  price  of  the  flour  in  the  market;  that  is,  the  consumer,  if 
the  corn  were  ground  by  hand,  would  pay  double  what  he  pays  now 
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tiiat  it  is  ground  at  a  milL    He  pajs  lOe/.  for  his  quartern  loaf  now; 
he  would  pay  S0(/.  then. 

**  But  if  the  system  of  grinding  corn  by  hand  were  a  very  recent 
system  of  society,  and  the  introduction  of  so  great  a  benefit  as  the 
water-mill  had  all  at  once  displaced  the  hand-grinders,  as  the  spinning 
machinery  displaced  the  spinning-wheel,  what  must  become,  you 
'Say,  of  the  one  hundred  and  fifty  men  who  earned  the  15/.  a-day,  of 
which  sum,  the  consumer  has  now  ^t  14/.  lOf.  in  his  pocket?  They 
must  go  to  other  work.  And  what  is  to  set  them  to  that  work?  The 
same  \4L  10s,  which,  being  saved  in  the  price  of  flour,  sives  the 
poor  man,  as  well  as  the  rich  man,  more  animal  food  and  fuel$  a 
greater  quantity  of  clothes,  and  of  a  better  quality;  better  furniture, 
and  more  of  it;  and,  abo?e  all,  more  books.  To  produce  these  things 
there  must  be  more  labourers  em{>loyed  than  before.  The  quantity 
of  labour  is,  therefore,  not  diminished,  while  its  productiveness  is 
much  increased.  It  is  as  if  every  man  among  us  had  become  sud- 
denly much  stronger  and  more  industrious.  The  machines  labour 
for  us,  and  are  yet  satisfied  without  either  food  or  clothing.  They 
increase  all  our  comforts,  and  they  consume  none  themselves.  The 
hand-mills  are  not  grinding,  it  is  true;  but  the  ships  are  sailing  that 
brine  us  foreign  pr^uce;  the  looms  are  moving  that  give  us  more 
clothes;  the  potter,  and  glass-maker^  and  joiner,  are  each  employed 
to  add  to  our  household  goods;  we  are  each  of  us  elevated  in  the 
scale  jof  society;  and  all  these  things  happen  because  machinery  has 
diminished  the  cost  of  production." 

(to  bi  covTOxntv,) 


Pfdhmnary  Disccurst  on  the  Study  of  Natural  Philosophy.  By 
John  Frxdbrick  William  Herschel,  Esq.  A.  M.  late  Fellow  of 
St,  John's  College^  Cambridge^  fyc. 

Tnis'work  is  calculated  to  be  of  great  and  extensive  utility.  In 
an  age  like  the  present,  in  which  the  means  of  acquiring  knowledge 
are  no  longer  out  of  the  reach  even  of  the  humblest  classes  of  socie- 
ty, it  becomes  of  the  utmost  importance  that  the  numberless  inqui- 
ries after  the  truths  of  nature  should  be  directed  in  the  right  path  to 
the  accjuisition  of  the  knowledge  they  desire;  and  that  those  who 
have  hitherto  neglected  the  study,  from  a  notion  of  its  dryness  or 
unnrofitableness,  should  be  aroused  to  it  by  proofs  of  its  amusing 
and  highly  useful  character.  To  effect  these  too  objects  seems  to 
lis  to  M  Ae  principal  aim  of  the  author. 

The  discourse  commences  most  judiciously.  General  readers  are 
apt  to  be  deterred  from  the  perusal  of  a  book  of  this  nature,  from  an 
idea  that  the  subject  is  necessarily  a  dull,  and,  to  the  uninitiated, 
an  uninteresting  one.  Aware  of  this,  Mr.  Herschel  strives,  and 
strives  effectuafly,  to  invest  the  introductory  portion  of  his  work 
with  as  much  of  popular  interest  as  possible;  and,  by  means  of  the 
introduction  of  numerous  apposite  illustrations,  and  of  anecdotes,  to 
render  it  as  amusing  as  any  tale,  while  the  reader  is  unconsciously 
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led  on  to  the  portals  of  scientific  inqwiy.  In  this  port,  too,  he  takes 
occasion  to  refute  the  common-place  objection,  that  science  is  of  no 
practical  utiiitj.  Mr.  Herschel  exposes  its  fsiiacT  in  the  most  sim- 
ple and  convincing  waj,  bj  prodncing  nnanswerable  instances  of  the 
wonderful  effects  which  have  been,  and  are  dailj,  produced  bj  a 
proper  application  of  the  laws  of  nature,  and  bj  sliowing,  that  with* 
out  the  knowledge  of  those  laws,  man  is  deprived  of  the  most  eflfec* 
tual  means  of  raising  himself  above  the  level  of  the  rest  of  the  animal 
creation.  The  following  extract  will  show  how  triumphantly  ho 
proves  the  importance  of  this  knowledge,  and,  at  the  same  time,  will 
exemplify  the  remarks  we  have  made  above  as  to  the  entertaining 
style  of  this  part  of  the  Work;  the  paragraphs,  it  will  be  noticed,  are 
numbered— a  very  great  help  to  facility  of  reference. 

**35.  But  if  the  laws  of  nature,  on  the  one  hand,  are  invincible 
opponents,  on  the  other  they  are  irresistible  auxiliaries,  and  it  will 
not  be  amiss  if  we  regard  them  in  each  of  these  characters,  and  con* 
aider  the  great  importance  of  a  knowledge  of  them  to  mankind. 

^  I.  In  showing  us  how  to  avoid  attempting  impossibilities. 

*<  IL  In  securing  us  from  important  mistakes  in  attempting  what 
is  in  itself  possible,  by  means  either  inadequate  or  actually  opposed 
to  the  end  m  view. 

**  III.  In  enabling  us  to  accomplish  our  ends  in  the  easiest,  short- 
est, most  economic^,  and  most  effectual  manner. 

<*  IV.  In  inducing  us  to  attempt,  and  enabling  us  to  accomplish, 
objects  which  but  for  such  knowledge  we  should  never  have  thought 
of  undertaking. 

^  We  shall,  therefore,  proceed  to  illustrate  by  examples  the  effect 
of  physical  knowledge  under  each  of  these  heads. 

**36.  Ex.  1.  (35.)  I.  It  is  not  many  years  since  an  attempt  was 
made  to  establish  a  colliery  at  Bexhill,  in  Sussex.  The  appearance 
of  thin  seams  and  sheets  of  fossil-wood  and  wood-coal,  with  some 
other  indications  similar  to  what  occur  in  the  neishbourhood  of  the 
great  coal  beds  in  the  north  of  England,  having  led  to  the  sinking  of 
a  shaft  and  the  erection  of  machinery,  on  a  scale  of  vast  expense, 
not  less  that  £SOfiOO  are  sud  to  have  been  laid  out  on  this  project, 
which,  it  is  almost  needless  to  add,  proved  completely  abortive,  as 
every  geologist  would  have  at  once  aeclared  it  must,  the  whole  as- 
semblage of  eeoloeical  facts  being  adverse  to  the  existence  of  a  re- 
gjttlar  coal-bed  m  Uie  Hastings  sandg  while  this,  on  which  Bexhill  is 
situated,  is  separated  from  the  coal  airaia  by  a  series  of  interposed 
beds  of  such  enormous  thickness  as  to  render  all  idea  of  penetrating 
through  them  absurd.  The  history  of  mining  operations  is  full  w 
similar  cases,  where  a  ver^  moderate  acquaintance  with  the  usual 
order  of  nature^  to  say  nothing  of  theoretical  views,  would  have  saved 
many  a  sanguine  adventurer  from  utter  ruin* 

**  37.  Ex.  2.  (35.^  II.  The  smelting  of  iron  requires  the  applica^ 
tion  of  the  most  violent  heat  that  can  be  raised,  and  is  commonly 
performed  in  tall  furnaces,  urged  by  great  iron  bellows  driven  by 
steam  engines.  Instead  of  employing  this  power  to  force  air  into 
the  furnace,  through  the  intervention  of  bellows,  it  was  on  one  occa* 
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sion  attempted  to  employ  the  steam  itself  in  apparently  a  much  less 
circuitous  manner,  viz.  by  directing  the  current  of  steam  in  a  tio* 
lent  blast  from  the  boiler  at  once  into  the  fire.  From  one  of  tiie 
known  ingredients  of  steam  being  a  hiehly  inflammable  bod}r,  and 
the  other  that  essential  part  of  the  air  which  supports  combustion,  it 
was  imagined  that  this  would  have  the  effect  oftncreasin^  the  fire  to 
tenfold  fury,  whereas  it  simply  bkw  it  out:  a  result  which  a  slight 
consideration  of  the  laws  of  chemical  combination,  and  the  state  in 
which  the  ingredient  elements  exist  in  steam,  would  have  enabled 
any  one  to  predict  without  a  triaL^-i-p^  44. 

"Well  would  it  have  been  for  many  an  ineenious  protector  if  he 
had  paused  in  the  prosecution  of  a  favourite  scheme,  until  he  had  in- 
quired whether  its  success  might  not  be  incompatible  with  the  unal- 
terable laws  which  regulate  the  economy  of  the  universe.  Many 
unfortunate  instances  have  not  been  wanting  in  which  suicide  has 
been  the  termination  of  a  career  of  atteimpted  discovery,  a  result 
which  might  have  been  avMded,  in  most  cases,  by  merely  a  slight 
devoltion  to  the  study  of  natural  philosophy.  The  melancholy  end 
of  a  schemer  of  this  description,  who  perished,  (unintentionally,) 

g'  his  own  act,  and  in  the  very  moment  of  anticipated  triumph,  is 
us  related  in  the  volume  before  us: — 

^«  S8.  Ex.  8.  (55.)  II.  After  ^e  invention  of  the  divine-bell,  and 
its  success  in  subaqueous  processes,  it  was  considered  hiehly  desira- 
ble to  devise  some  means  of  renmintng  for  any  length  of  time  under 
iMtater,  and  rising  at  pleasure  without  assistance,  so  as  either  to  ex- 
amine at  leisure  the  bottom,  or  perform  at  ease  any  work  that  might 
be  required.  Some  years  ago  an  ingenious  individual  proposed  a 
proiect  by  which  this  end  was  to  be  accomplished.  It  consisted  in 
sinking  the  hull  of  a  ship  made  quite  water-tight,  with  the  decks  and 
sides  strongly  supported  by  shores,  and  the  only  entry  secured  bv  a 
stout*  trap-door  in  such  a  manner  that  by  disengaging  from  within 
the  weights  required  to  support  it,  it  mignt  rise  of  itself  to  the  sur- 
face. To  render  the  trial  more  satisfactory,  and  the  result  more 
striking,  the  projector  himself  made  the  first  essay.  It  was  agreed 
that  he  should  sink  in  twenty  fathom^  water,  and  rise  again  without 
assistance  at  the  expiration  of  24  hours.  Accordingly,  making  all 
secure,  fastening  down  his  trap-door,  and  provided  with  all  neces- 
saries as  well  as  with  the  means  of  making  signals  to  indicate  his 
situation,  this  unhappy  victim  of  his  own  ingenuity  entered  and  was 
sunk.  No  signal  was  made,  and  the  time  appointed  elapsed.  An 
immense  concourse  of  people  had  assembled  to  witness  his  rising, 
but  in  vain,  for  the  vessel  was  never  seen  more.  The  pressure  of 
water  at  so  great  a  depth  had,  no  doubt,  been  completely  under  es- 
timated, and  the  sides  of  the  vessel  being  at  once  crushed  in,  the 
unfortunate  projector  perished  before  he  could  even  make  the  signal 
concerted  to  indicate  nis  distress." 

These  examples  might  be  enough  to  prove  his  proposition,  but  our 
author  with  a  lavish  hand,  makes  his  position  doubly  strong  by  a  few 
more  modern  instances^    We  have  already  quoted  rather  largely 
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from  them,  but  we  cannot  resist  the  temptation  of  giving  the  follow' 
ing,  it  is  80  completely  and  directly  to  the  point: — 

<^  39.  Ex.  4.  ^35.)  ill.  In  the  granke  quarries  near  Seringapatan 
the  most  enormous  blocks  are  separated  from  the  solid  rock  bj  th« 
following  neat  and  simple  process: — ^The  workman  having  found  a 
portion  of  the  rock  suflBiciently  extensive  and  situated  near  the  edce 
of  the  part  already  quarried,  lays  bare  the  upper  surface  and  marks 
on  it  a  line  in  the  direction  of  the  intended  separation/  along  which 
a  groove  is  cat  with  a  chisel  about  a  couple  of  inches  in  depth* 
Above  this  groove  a  narrow  line  of  fire  is  then  kindled,  and  main* 
tained  till  the  rock  below  is  thoroughly  heated,  immediately  on  which 
a  line  of  men  and  women,  each  provided  with  a  pot  full  of  cold  wa- 
ter, suddenly  sweep  off  the  ashes,  and  {M>ur  the  water  into  the  heated 
groove,  when  the  rock  at  once  splits  with  a  clean  fracture.  Square 
blocks  of  6  feet  in  the  side  ancl  upwards  of  80  feet  in  leneth,*  are 
sometimes  detached  by  this  method,  or  by  another  equally  simple 
and  efficacious,  but  not  easily  expl^ned  without  entering  into  par- 
ticulars of  mineralogical  detail." 

Mr.  Herschel  winds  up  this  branch  of  the  subject  with  the  follow- 
ing just  observation:—- 

«« 41.  Ex.  6.  (35.^  III.  To  accomplish  our  ends  quickly  is  often 
of  at  least  as  much  importance  as  to  accomplish  them  with  little  la- 
bour and  expense^  There  are  innumerable  processes  which,  if  left 
to  themselves,  i  e.  to  the  ordinary  operation  of  natural  causes,  are 
done,  and  well  done,  but  with  extreme  slowness;  and  in  such  eases 
it  is  often  of  the  highest  practical  importance  to  accelerate  them# 
The  bleaching  of  linen,  for  instance,  performed  in  the  natural  way 
by  exposure  to  the  sun,  rain,  and  wind,  requires  many  weeks  or 
even  months  for  its  completion;  whereas  by  the  simple  immersion  of 
the  cloth  in  a  liquid,  chemically'prepared,  the  same  effect  is  produc- 
ed in  a  few  hours.  The  whole  circle  of  the  arts,  indeed,  is  nothing 
but  one  continued  comment  upon  this  head  of  our  subject.  The  in- 
stances above  given  are  selected,  not  on  account  of  their  superior 
importance,  but  for  the  simplicity  and  directness  of  application  of 
the  principles  on  which  they  depend,  to  the  objects*  intended  ta  be 
attained." — ^p.  49. 

One  class  of  objectors  thus  satisfactorily  disposed  of,  Mr.  Herschel 
shortly  after  takes  occasion,  incidentally,  to  combat  the  opinions  of 
another— those  who  admit  the  benefit  of  scientific  knowledge,  but, 
at  the  same  time,  contend  that  it  should  not  be  extended  to  the  many. 
Mr.  Herschel  is,  as  we  have  observed,  one  of  the  most  brilliant  liv- 
ing luminaries  of  the  world  of  science — he  has  been  acknowledged 
worthy  of  becoming  the  head  of  one  of  our  most  learned,  and  perhaps, 
at  the  same  time,  one  of  our  most  aristocratic  societies.  His  opinion, 
therefore,  on  the  subject  of  the  expediency  of  preserving  a  mono^ 
poly  of  knowledge,  cannot  be  uninteresting:— 

^<  63.  Knowledge  can  neither  be  adequately  cultivated  nor  ade- 
quately enjoyed  by  a  few;  and,  although  the  conditions  of  our  exis^ 

*  Such  a  block  would  weigh  between  4  and  500,000  Ibsv 
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ence  on  earth  may  be  itich  as  to  preclude  an  abandant  aupply  of  the 
physical  necessities  of  all  who  may  be  born,  there  is  no  such  law  of 
nature  in  force  against  that  of  oar  moral  and  intellectual  wants* 
Knowledge  is  not,  like  food,  destroyed  by  use,  but  rather  augment- 
ed and  perfected.  •  •  •  •  Those  who  admire  knowledge  for 
its  own  sake,  ought  to  wish  to  see  its  elements  made  accessible  to 
all,  were  it  only  that  they  may  be  the  more  thoroughly  examine 
into,  and  more  effectually  developed  in  their  consequences,  and  re- 
ceive that  ductility  and  plastic  quality  which  the  pressure  of  minds 
of  all  descriptions,  constantly  moulding  them  to  their  purposes,  can 
alone  bestow.«*"p.  69. 

What  can  be  more  conclasire  than  this  ?  What  greater  triumph 
for  the  advocates  of  the  diffusion  of  scientific  knowledge  among  tlie 
humbler  classes  of  the  people,  for  the  promoters  of  those  institutions 
whose  establishment  may  not  unlikely  create  a  new  era  in  the  his- 
tory of  arts  and  sciences?  The  question  of  their  utility,  (if  question 
it  ever  was,)  is  now  settled— *for  Mr.  Herschel's  aiguments  cannot 
be  easily  invalidated. 

Perhaps  we  have  lingered  too  long  on  the  first  division  of  this  Pre- 
liminary Discourse— if  so^  the  fascinating  nature  of  its  contents  must 
plead  our  excuse.  To  be  more'  methodical,  our  author  divides  hm 
eubject  into  three  parts. 

<<Part  L— Of  the  general  nature  and  advantages  of  the  study  of 
the  physical  sciences*" 

**FaH  IL-^f  the  principles  on  which  physical  science  relies  for 
its  successful  prosecution,  and  the  rules  by  which  a  systematic  ex- 
amination  of  nature  should  be  conducted.'' 

<<  Part  III.  Of  the  subdivision  of  physics  into  distinct  branches 
and  their  mutual  relations." 

«<  Of  the  first  division  we  have  already  given  some  account;  be- 
sid^  however,  developing  the  importance  of  physical  science,  com- 
batting the  objec^ons  of  the  opponents  to  its  aiffusion,  and  inciting 
the  undetermined  or  the  indifferent  to  its  study,  it  contains  a  mas- 
terly sketch  of  the  various  motive-forces  in  nature,  at  the  conclusion 
of  which  the  enlightened  author  pays  the  following  gratifying  tribute 
to  the  importance  of  practical  mechanics. 

<<58.  Such  are  the  forces  which  nature  lends  us  for  the  accom- 
plishment of  our  purposes,  and  which  it  is  the  province  of  practical 
mechanics  to  teach  us  to  combine  and  apply  m  the  most  advanta- 
geous manneri  without  which  the  mere  command  of  power  would 
amount  to  nothing.  Practical  mechanics  is,  in  the  most  pre-eminent 
sense,  a  Bdenitflc  arl^  and  it  may  be  truly  asserted,  that  almost  all 
the  great  combinations  of  modern  mechanism,  and  many  of  its  re- 
finements and  nicer  improvements,  are  creations  of  pure  intellect^ 
grounding  its  exertions  upon  a  moderate  number  of  very  elementary 
propositiona  in  theoretical  mechanics  and  geometir*  On  this  head 
we  might  dwell  long,  and  find  ample  matter,  both  for  reflection  and 
wonder,  but  it  would  require  not  volumes  merely,  but  libraries,  to 
enumerate  and  describe  the  prodigies  of  ingenuity  which  have  been 
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lavbhed  od  every  thiog  connected  with  machinery  and  ei^;ineering«'' 
—p.  63, 

rart  IL  consists  chiefly  of  a  demonstration  of  the  advanta^s  of 
the  inductive  system  ln|tbe  pursuit  of  philosophical  truth,  with  illus- 
trations of  its  wonderful  success  in  many  instances  in  leading  to  the 
discovery  of  the  secrets  of  nature,  and  examples  of  the  method  of 
applying  the  process.  The  following  rules  tor  the  observation  of 
natural  phenomena  may  give  an  idea  of  the  clearness  and  concise- 
ness of  tnis  part 

<<  145.  When  we  would  lay  down  general  rules  for  guiding  and 
facilitating  our  search  among  a  great  mass  of  assembled  facts,  for 
their  common  cause,  we  must  have  reeard  to  the  characters  of  that 
relation  which  we  intend  by  cause  and  eflTect    Now  these  are, 

^  1st  Invariable  connexion,  and,  in  particular,  invariable  antece- 
dence of  the  cause  and  consequence  of  the  effect,  unless  prevented 
by  some  counteracting  cause.  But  it  must  be  observed,  that  in  a 
great  number  of  natural  (ihenomena,  the  eflTect  is  produced  gradually, 
while  the  cau«e  goes  on  increasing  in  intensitv,  so  that  the  antece- 
dence of  the  one,  and  the  consequence  of  the  other,  becomes  difficult 
to  trace,  though  it  really  exists.  On  the  other  hand,  the  eflTect  ofteyi 
follows  the  cause  so  instantaneously,  that  the  interval  cannot  be  per- 
ceived. In  consequence  of  this,  it  is  sometimes  difficult  to  decide 
of  two  phenomena  constantiy  accompanying  one  another,  which  is 
the  cause  or  which  the  eflTect." 

<*  2nd.  Invariable  negation  of  the  effisct  with  absence  of  the  cause, 
unless  some  other  cause  be  capable  of  producing  the  same  eflTect'^ 

<<  Sd.  Increase  or  diminution  of  the  effect,  with  the  increased  or 
diminished  intensity  of  the  cause,  in  cases  which  admit  of  increase 
and  diminution." 

<<  4.  Proportionality  of  the  effect  to  its  cause  in  all  cases  of  dxtttt 
unimpeded  action." 

«<  5th.  Reversal  of  the  effect  with  that  of  the  cause." 

In  the  course  of  illustrating  these  and  other  rules,  Mr.  Herschd 
again  displays  his  talent  for  agreeable  and  pertinent  anecdote;  for 
instance,  in  cautioninjg  asainst  the  prejudices  of  the  senses— fatal 
obstacles  in  the  pursuit  oftruth — ^he  proceeds  thus:— 

<<  72.  To  give  one  or  two  more  examples  of  the  kind  of  illusion 
which  the  senses  practise  on  us,  or  rather,  which  we  practise  on 
ourselves,  by  a  misinterpretation  of  their  evidence;  the  moon  at  its 
rising  and  sitting  appears  much  larger  than  when  high  up  in  the  sky. 
This  is,  however,  a  mere  erroncQus  judgment;  for  when  we  come  to 
measure  its  diameter,  so  far  from  finding  our  conclusion  borne  out  by 
fact,  we  actually  find  it  to  measure  materially  less.  Here  is  eye- 
sight opposed  to  eye-sight,  with  the  advantage  of  deliberate  measure- 
ment. In  ventriloquism  we  have  the  hearing  at  variance  with  all  the 
other  senses,  and  especially  with  the  sight,  which  is  sometimes  con- 
tradicted by  it  in  a  very  extraordinary  and  surprising  manner,  as 
when  the  voice  is  made  to  seem  to  issue  from  an  inanimate  and  motion- 
less object  If  we  plunge  our  hands,  one  into  ice-coUi  water,  and  the 
other  into  water  as  hot  as  it  can  be  borne,  and,  after  letting  them 
stay  in  awhile,  suddenly  transfer  them  to  a  vessel  full  of  water  at  a 
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blood-heat,  the  one  will  feel  a  sensation  of  heat,  the  other  of  cold. 
And  if  we  cross  the  two  first  fingers  of  one  hand,  and  place  a  pea  in 
the  fork  between  them,  moving  and  rolling  it  about  on  a  table,  we 
shall,  (especially  if  we  close  our  eres,)  be  fully  persuaded  we  have 
two  peas.  If  tne  nose  be  held  while  we  are  eating  cinnamon,  we 
shall  perceive  no  difference  between  its  flavour  and  that  of  a  deal 
shaving." — p.  82. 

Here  felicity  of  illustration  is  perhaps  carried  to  its  utmost  ex- 
tent, and  one  beauty  of  the  instances,  or  most  of  them,  is,  that  thev 
are  so  simple,  as  to  admit  of  being  put  in  practice  by  any  one  witd 
hardly  any  preparation. 

In  the  third  part,  each  science  is  considered  separately;  its  cha- 
racteristics are^ven,  with  a  brief  outline  of  its  history.  Of  these, 
the  most  space  is  devoted  to  astronomy,  chemistry,  and  electricity, 
on  the  wonders  of  the  latter  of  which  sciences,  our  author  seems  to 
dwell  with  the  greatest  satisfaction.  The  information  he  gives  on 
each  subject  is  very  extensive,  when  the  size  of  the  book  is  taken  into 
consideration;  and,  at  the  same  time  that  it  is,  in  one  sense,  satisfacr 
tor^,  it  leaves  the  reader  still  so  unsatisfied  as  to  desire  further  infor- 
mation, and,  consequently,  to  go  further  than  this  Preliminary  Dis- 
course can  be  expected  to  carry  him — an  effect  which  the  writers  of 
elementary  works  should  always  endeavour  to  produce,  although 
few  can  expect  to  succeed  in  the  same  degree  as  Mr.  Herschel. 

Throughout  the  work,  the  astonishing  progress  made  in  every  de- 
partment of  physical  science,  within  the  last  few  years,  is  so  strik- 
in|;ly  displayed,  that  the  author  is  very  appropriately  led  to  conclude 
with  a  sketch  of  the  causes  which  have  led  to  this  advance.  One  of 
the  most  important  of  these  is  thus  noticed:— 

<*  284.  The  telescope,  as  it  exists  at  present,  with  the  imptove- 
inents  in  its  structure  and  execution  which  modern  artists  have  ef- 
fected, must  assuredly  be  ranked  amongst  the  highest  and  most 
refined  productions  of  human  art;  that  in  which  man  has  been  able 
to  approximate  more  closely  to  the  workmanship  of  nature,  and 
which  has  conferred  upon  him,  if  not  another  sense,  at  least  an  exal- 
tation of  one  already  possessed  by  him  that  merits  almost  to  be  re- 
garded as  a  new  one.  Nor  does  it  appear  yet  to  have  reached  its 
ultimate  perfection;  to  which,  indeed,  it  is  difficult  to  assign  any 
bounds,  when  we  take  into  consideration  the  wonderful  progress 
which  workmanship  of  every  kind  is  making,  and  the  delicacy,  far 
superior  to  that  of  former  times,  with  which  materials  may  now  be 
wrought,  as  well  as  the  ingenious  inventions  and  combinations  which 
every  year  is  bringing  forth  for  accomplishing  the  same  ends  by  means 
hitherto  unattempted.*' — p.  256. 

It  is  pleasing  to  see  a  man  of  learning  thus  liberally  acknowledg- 
ing the  obligations  of  philosophy  to  the  mechanical  arts.  It  is  cer- 
tain that  without  them  astronomy  could  not  possibly  have  taken  the 
rapid  strides  it  has  made  within  the  last  halfcentury. 

Wc  conclude  by  heartily  recommending  the  work  under  review 
to  our  readers;  we  shall  be  surprised  if  by  its  means  many,  who  are 
now  insensible  to  the  charms  of  philosophic  research,  shall  not  join 
the  ranks  of  science;  if  many,  whose  names  are  destined  to  become 
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enrolled  in  the  litti  of  fiune  ai  dQi|eiit  obeenms  of  tiie  Bataral 
worlds  or  fartherers  of  the  diacoverj  of  physical  truth,  ahall  not  date 
their  resolation  of  attemptinc  to  penetrate  the  mjBteries  of  natnre 
firom  their  P^ruflal  of  Herachd's  Prdiminary  Disconrae  on  die  Stodj 
of  Natnral  Philoaoph j.  (Meeh4mie9^  Magazuu, 


Ot^theJIfodiqfJiitertmnmgilUC&nm^ereial  FiahieefOnitfMm- 
gane$e.  By  Edwahd  Tubkbb,  MD^  F.B.S.L.  and  E^  See. 
O.S.  Frcfeseor  of  Chemietry  in  the  Vmveniiy  of  Landon. 

Tns  analyaia  of  the  ores  of  mangviaae}  when  pure,  is  ezceedin^y 
nmple.  The  operator  need  onl  j,  by  well  known  methodsi  determine 
the  water  which  the  ore  contains,  and  the  oxygen  which  it  losea  in 
beinff  conrerted  into  the  red  oxide*  Its  degree  of  oxidation,  on 
whi(£  the  oonunercial  Talue  of  ores  of  manganese  so  essentially  do* 
pends,  may  then  be  readily  inferred. 

But  when  impurities  prevail,  as  they  almost  always  do,  more  or 
less  in  commercial  manganese,  the  analytic  process  is  complex  and 
troublesome;  and  the  presence  of  iron,  which  is  rarely  absent,  ren- 
ders an  exact  result  by  the  ordinary  modes  of  analysis  almost  im- 
practicable. For,  as  I  have  elsewhere  stated,*  when  peroxide  of 
iron  is  strongly  heated  in  mixture  with  peroxide  or  deutoxide  <tf 
manganese,  oxy|;en  is  dyen  out  by  the  fiumer  as  well  as  by  the  lat- 
ter; and,  accoroingly,  Uie  oxygen  lost  by  heat  ceases  to  indicate  the 
nature  of  the  manganese.  A  moderately  correct  allowance  for  the 
quantity  of  oxyeen  emitted  by  the  iron  under  these  drcumstances 
would  be  difficult,  ey en  after  ascertaining  in  the  moist  wqr  the  quan- 
tity of  iron  contained  in  the  ore;  since  the  constitution  of  the  rrault- 
ing  oxide  of  iron,  as  well  as  its  uniformity,  is  probably  yariable,  and, 
at  all  events,  is  undetermined.  The  chemist  would,  therefore,  have 
to  ascertain  separately  each  eonstituent  of  the  ore,  and  consider  the 
loss  as  oxygen  belonging  to  the  manganese,— «  method  not  to  be 
trusted  in  a  complicated  analysis,  and  which  would  be  wholly  inap- 
plicable if  the  iron,  as  contained  in  the  ore,  should^hi^pen  not  to  be 
uniformly  oxidized. 

I  was  led  to  reflect  on  these  difficulties  in  consequence  of  being 
requested,  some  months  ago,  to  examine  a  considerable  number  c^ 
different  ores  of  manganese,  the  object  being  solely  to  ascertain  the 
relatiye  quantities  of  chlorine  which  an  equal  weight  of  each  ore  was 
capable  of  supplying;  and  as  the  method  to  which  I  had  recourse 
g^yes  such  information  with  rapidity  and  precision,  I  have  drawn  up 
a  short  description  of  the  process;  not  from  any  novelty  being  at- 
tach^ to  it,  but  in  the  belief  that  it  may  be  useful  to  persons  engag- 
ed in  a  similar  inquiij. 

The  method,  in  principle,  consists  in  dissolving  a  given  weiehtof 

the  ore  in  muriatic  acid,  condensine  the  chlorine  in  water,  and,  by 

some  uniform  measure,  estimating  the  quantity  of  chlorine  relatively 

'  to  an  equal  weight  of  pure  peroxide  of  manganese,  selected  as  a 

•  Brewster's  Journal  of  Science^  N.S*  ii.  213. 
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standard  of  comjiMunson.  The  subataiice  fiist  used  with  this  iatm^ 
tioD  was  a  Bolution  of  indigo;  bat  a  weak  solution  of  green  vitriol* 
employed  hj  Mr.  Dalton  for  ascertaining  the  stren^  of  blesdiing 
powder,  was  found  to  be  more  firecise  in  its  indications. 

The  method  of  manipulating  is  as  follows  :-*-^bout  ten  grains  oS 
the  ore  in  fine  powder  is  intrMUced  into  a  flask  capable  of  contidn^ 
ing  about  an  ounce  of  water,  and  into  its  neck  is  fitted,  by  g^din^ 
a  bent  tube  about  two  inches  long,  which  oondncts  the  chlorine  from 
the  flask  into  a  tube  about  sixteen  inches  in  length,  and  fiye-eightha 
of  an  inch  wide,  full  of  water,  and  inverted  in  a  small  evaporating 
capsule,  employed  as  a  pneumatic  trough.  The  appantus  being  a£ 
justed,  the  flask  is  half  filled  with  concentrated  muriatiQ  acid,  the 
conducting  tube  instantly  inserted,  and  heat  applied  by  means  oft 
spirit-lamp.  The  air  of  the  flask,  together  with  the  cUorine,  is  then 
collected,  the  greater  part  of  the  latter,  if  the  gu  is  not  very  ra- 
pidly disengaged,  being  absorbed  in  its  passagei  and,  consequently, 
the  receiving  tube,  at  the  close  of  the  process,  will  be  about  hall 
full  of  eas.  When  the  ore  is  completely  dissolved,  the  last  tracea 
of  the  (£lorine  are  expelled  from  the  flask  by  muriatic  add  gas*  la 
order  that  the  chlorine  thus  collected  may  tie  entirely  absoibed,  the 
ai>erture  is  closed  by  a  ground  stopper,  or,  still  more  conveniently, 
with  the  finger,  and  the  gas  is  well  agitated  until  the  chlorine  is 
wholly  absorSed.  As  the  solution  in  the  inverted  tube  may  become 
too  much  saturated  to  dissolve  all  the  chlorine,  it  is  convenient  to 
fill  a  pipette  with  pure  water,  and,  with  the  aid  of  the  mouth,  force 
a  current  to  ascena  into  the  tube,  and  thereby  cause  the  heavier  so- 
lution to  flow  out  into  the  capsule. 

The  absorption  being  complete,  the  solution  of  chlorine  is  intro- 
duced into  a  six  or  ei^t  ounce  stoppered  bottle,  and  a  dilute  solu- . 
tion  of  green  vitriol,  made,  for  example,  with  a  hundred  grains  of 
the  crystallized  salt  and  a  pint  of  water,  is  added  in  successive 
small  quantities  until  the  odour  of  chlorine  just  ceases  to  be  percep- 
tible. The  quantity  of  liquid  required  for  the  purpose  maybe  con- 
veniently measured  in  a  tube  about  sixteen  incnes  Ions,  and  three- 
quarters  of  an  inch  in  diameter,  divided  into  two  hundred  parts  of 
equal  capacity,  and  supplied  with  a  lip,  so  that  a  liquid  may  be 

Eiured  from  it,  without  beine  spilled.  In  conducting  this  part  of 
e  process,  the  operator  wul  perceive  two  odours:— at  first,  the 
characteristic  odour  of  chlorine,  accompanied  with  the  peculiar  irri* 
tation  of  that  gas;— and,  subsecj^uently,  an  agreeable,  somewhat  aro« 
matic  odour,  unattended  with  the  sughtest  irritation.  The  object 
is,  to  add  exactly  so  much  solution  of  iron  as  suffices  to  destroy  tiiet 
former  of  these  odours,  without  attempting  to  remove  the  latter;  a 
point  which,  witii  a  littie  practice,  may  be  readily  attained.  The 
whole  of  th^  iron  is  thus  brought  into  the  state  of  peroxide. 

The  first  trial  is  generally  accompanied  with  some  loss  of  chlo< 
rine,  and  should  on^  be  used  as  a  guide  to  a  second  and  more  pre- 
cise experiment  Accordingly,  a  weighed  portion  of  the  same  ore 
is  dissolved,  and  the  chlorine  collected  as  nefore,  except  that  the 
solutbn  of  green  vitriol,  in  quantity  rather  less  than  sufficient,  is  at 
once  introduced  into  the  inverted  tube  and  capsule.    A  more  ready 
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and  perfect  absorption  of  the  chlorine  is  thas  effected,  and'tlte  sub- 
sequent addition  of  a  small  quantity  of  sulphate  of  iron  suffices  for 
completing  the  process. 

Tne  principal  sources  of  error  in  this  method  are  the  two  follow- 
ing:—loss  of  chlorine,  bj  smelling  repeatedly,  and  exposure  to  the 
air  when  the  gas  is  absorbed  by  pure  water;  and  oxidation  by  the 
air  when  the  absorption  is  made  directly  by  means  of  the  solution  of 
iron.  The  small  flask  and  inverted  tul>e  are  apt  to  retain  the  odour 
of  chlorine,  and  should  therefore  be  rinsed  out  with  the  absorbing 
liquid.  It  should  be  remembered,  also,  that  a  given  quantity  oT 
cnlorine  will  emit  a  more  or  less  distinct  odour,  according  as  it  is 
less  or  more  diluted.  But  by  operating  always  in  tiie  same  manner, 
and  employing  such  weights  of  different  ores,  that  equal  quantities 
of  the  solution  may  contain  nearly  equal  quantities  oi  chlorine,  it  is 
easy  to  be  independent  of  these  errors  of  manipulation,  by  causing 
them  to  aflfect  each  experiment  to  the  same  degree.  It  will  accord- 
ingl}[  be  found,  with  a  little  practice,  that  results  of  surprising  uni- 
formity may  be  thus  obtained;  and  even  the  constitution  of  pure 
oxides  of  manganese  may  be  ascertained  by  this  method,  almost  with 
the  same  accuracy  as  by  directly  determining  the  quantitjr  of  oxy- 
gen. {Jour.  Royal  JnsMuiioru 


Bent  Axh  and  Dished  Wheels. 

Extract  from  an  Euay  «on  the  Construction  of  Wheel  Carriages,**  by  J.  S. 

Fat,  Bristol,  Eng. 

^  **  I  know  no  prejudice  more  firmly  rooted  than  that  in  favour  of 
dishing  or  conical  wheels.  Much  ha3  been  written,  and  well  writ- 
ten, to  show,  and  to  prove,  the  absurdity  of  the  use  of  them,  but 
hitherto  with  very  little  effect.  I  think  the  principles,  and  the  ef- 
fects of  them,  may  be  stated  in  very  few  words. 

<< Carriages  are  intended  to  travel  straight  forward:  thev  ought, 
therefore,  to  be  furnished  with  wheels,  the  natural  tendency  of 
which  should  be  to  go  straight  forward.  The  same  with  a  garden- 
roller;  suppose  any  man  was  to  have  a  garden  or  a  field-roller, 
made  six  inches  less  in  diameter  at  one  end  than  the  other;  what 
would  not  even  the  wheel-wrights  say  of  such  a  man  ?  Tet  such  an 
act  would  be  a  counterpart  of  their  own,  when  they  recommend  broad 
conical  wheels.  The  natural  course  of  a  rolling  cylinder  is  a  straight 
line;  and  the  natural  course  of  a  rolling  cone  is  a  circle.  Let  us 
reverse  their  natural  courses— that  is,  let  us  make  a  cylinder  travel 
in  a  circle,  and  a  cone  in  a  straight  line.  It  must  be  obvious  that, 
when  each  of  these  bodies  is  forced  to  travel  contrary  to  nature,  in 
the  course  of  the  other,  there  must  be  a  constant  drawing,  or  twist, 
on  the  ground,  to  keep  it  in  its  unnatural  course.  Such  would  be 
the  case  if  a  man  was  to  drag  a  common  garden-roller  round  in  a 
small  circle;  and  such,  too,  would  be  the  case,  if  a  man  was  to  drag 
straight  forward  a  garden -roller,  made  six  inches  less  in  diameter  at 
one  end  than  at  the  other.  The  effect  in  botii  cases  would  be  pre- 
cisely the  same.    Each  operation  would  be  attended  with  prodigious 
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labour;  and  the  roller,  in  each  case,  by  its  twist  on  the  ground, 
would  break  up.  and  derange  the  gravel  beneath.  Now  it  is  well 
known  that  the  machine  constantly  in  use,  in  numberless  manufac^ 
tories,  as  thexbest  that  has  hitherto  been  invented  for  expeditiously 
and  eftectuallj  grinding  to  powder  the  hardest  and  toughest  mate- 
rials, is  a  cylinaer  forced  round  in  a  circle.  Therefore,  as  a  cylin- 
der moving  in  a  circle  is  the  best  machine  that  the  ingenuity  of  man 
has  hitherto  produced  for  pulverizing  the  hardest  and  toughest  ma- 
terials, and  as  this  is  effected  by  the  twist  or  drag  produced  between 
the  edge  of  the  cylinder  and  the  surface  on  which  it  rolls,  and  as  the 
twist  or  drag  is  precisely  the  same  in  the  case  of  a  cone  forced 
straight  forward,  1  think  I  may  be  borne  out  in  my  opinion,  that  a 
heavy  wagon,  with  broad  conical  wheels,  is  the  most  complete,  the 
most  efficacious  machine  that  the  art  of  man,  in  the  present  state  of 
science,  could  construct  for  grinding  to  powder  the  materials  of  our 
roads.* 

^  And  it  is  also  true  that,  as  the  wheel  grinds  the  road,  in  that 
proportion  does  the  road  grind  the  wheel.  The  tire  of  cylindrical 
wheels,  therefore,  would  last  probably  many  times  as  long  as  that  of 
conical  wheels. 

<^  It  appearing,  then,  that  the  cylindrical  wheel  only  has  a  natural 
tendency  to  roll  straight  forward,  all  carriage  wheels  ought  to  be  so 
constructed.  Consequently,  the  ends  of  the  axles  oughi  not  to  he 
conicalj  or  tapered^  nor  bent  doum^  as  they  are  now  made;  but  the 
axle  ought  to  be  put  into  a  lathe,  and  both  ends  turned,  like  the  two 
ends  oFa  spindle  for  mill  work,  cylindrical:  that  is  to  say,  of  the 
same  size,  or  diameter,  at  the  ends  as  they  are  at  the  shoulders;  and, 
of  course,  the  boxes  in  the  wheels  should  be  cylindrical  also. 

<<  It  should  be  known  that  wheels  of  this  construction  are  liable 
to  only  three-fourths  of  the  usual  toll,  by  the  55th  Geo.  IIL  chap. 
119,  at  the  discretion  of  the  trustees. 

<*  It  being  shown  above  that  tiie  conical  wheels  of  broad-wheel 
wagons  are  the  same  in  operation  and  effect,  on  the  materials  of  the 
roads,  as  drug-mills,  it  follows,  of  course,  that  all  that  portion  of  la- 
bour which  is  applied  to  the  conical  wheel,  to  keep  it  in  a  straight 
course,  more  than  would  be  required  to  impel  it  in  its  natural  circle, 
is  so  much  power  not  merely  wasted,  but  most  mischievously  and 
most  effectually  applied  in  grinding  the  materials  of  the  road  into 
powder;  and  as  these  wagons  weigh,  in  summer,  eight  tons  each, 
the  silent  mischief  effected  by  these  four  drug-mills,  of  two  tons 
weight  each,  is  great  beyond  calculation.  How  much  power  is  thus 
misapplied  may  be  conceived,  as  it  frequently  requires  ten  of  the 
heaviest  horses  to  draw  it— which  is  Just  sixteen  hundred  weight 
each;  a  weight  sometimes  drawn  by  light  horses,  in  sti^e-coaches, 
and  at  least  at  three  times  the  pace."        [Mechanics*  Magazine. 

*  On  looking  over  the  Essay  on  Wheel  Carriages,  published  in  the^year 
ISlSy  by  Richard  Lovell  Edgeworth»  I  find  the  same  comptyison  in  illustration 
of  the  effects  of  bioad  conical  wheels.  But  as  the  above  is  copied  from  my 
own  manoscrip^  written  twenty  years  ago,  I  hope  not  to  incur  the  charge  of 
plagiarism. 
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A  Feather,  when  damaged  by  crumpling  may  be  perfectly  restored 
bj  the  simple  expedient  of  immersing  it  in  hot  water.  The  feather 
will  thus  completely  recover  its  former  elasticity,  and  look  as  well 
as  it  ever  did.  This  fact  was  accidentally  discovered  by  an  ama- 
teur ornithologist  of  Manchester.  Receiving,  on  one  occasion,  a  case 
of  South  American  birds,  he  found  that  the  rarest  specimen  it  con- 
tained was  spoilt,  from  having  had  its  tail  rumpled  in  the  packing* 
Whilst  lamenting  over  this  mishap,  he  let  the  bird  fall  from  his  hands 
into  his  coBee  cup;  he  now  deemed  it  completely  lost,  but,  to  his 
agreeable  surprise,  he  found,  that  after  he  had  laid  it  by  the  fire  to 
dry,  the  plumage  of  the  tail  became  strai^t  and  unrimed,  and  a 
yalaable  specimen  was  added  to  his  collection. 

[Jour.  Royal  ItutUuiion. 
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On  the  Importance  of  Hygrometric  Observalions  in  Meteorology^  and 

on  the  means  of  Making  them  with  accuracy. 

[Continued  from  page  239.] 

On  the  1st  of  April  last,  I  hung  up  in  the  open  air,  two  UDglazed 
porous  earthen  pots,  one  in  the  sun,  and  the  other  in  the  shade,  hav- 
ingfirst  filled  tliem  with  water. 

The  water  which  was  used  in  filling  up  these  pots  every  day,  as 
it  disappeared  by  evaporation,  was  supplied  from  bottles  containing 
a  known  quantity,  and  at  the  end  of  the  month,  which  was  an  un- 
commonly wet  one,  S7  oz.  avoirdupois  had  been  expended  from  the 
bottle  supplying  the  pot  in  the  shade,  and  49  oz.  from  the  other. 

By  calculating  the  number  of  square  inches  of  surface  which  these 
earthen  pots  exposed  to  the  air,  (they  are  globes  of  91  inches  in  di. 
ameter,)  it  appears  that  one  inch  and  ei^hty-three-hundredths  eva* 
porated  from  the  one  in  the  shade,  and  2f  inches  from  the  one  in  the 
sun.  Calculating  according  to  this  latter  rate,  it  will  be  found  that 
273  cubic  feet  of  water  are  evaporated  per  day,  at  an  average,  from 
an  acre  of  humid  surface  exposed  to  the  sun:  or  allowing  eight  pounds 
to  the  gallon — 2129  gallons  per  day,  through  the  month  of  April — 
and  this  is  probably  about  the  quantity  evaporated  from  160  square 
perches  of  canal. 

I  am  Viow  carrying  on  a  set  of  experiments  which  will  test  the 
evaporation  from  canals  with  more  certainty.  1  he  quantity  evaporat- 
ed, however,  must  be  much  greater  durine  the  summer  months. 

I  have  constantly  used  the  water  in  the  porous  pot  kept  in  the 
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shade  to  ascertain  the  eTaporatins  point,  which  was  explained  in  the 
last  number  of  this  jotfrnal,  and  I  do  not  yet  despair  of  discovering 
a  method  of  ascertaining  the  dew  ^joint,  from  the  temperature  of  the 
air  and  the  evaporating  point  alone. 

My  observations,  since  my  last  communication  on  this  subject, 
will  warrant  me  in  saying  that,  when  the  temperature  of  the  air  is 
from  60°  to  62^,  the  evaporating  point  is  just  half  way  between  the 
temperature  of  the  air  and  the  temperature  of  the  dew  point — and 
that  when  the  temperature  of  the  air  rises  above  this,  the  evaporat- 
ing point  is  nearer  the  dew  point;  and  when  the  temperature  of  the 
air  sinks  below  60°,  the  evaporating  point  recedes  from  the  dew  point. 
The  exact  ratio  I  have  not  determined.  I  have  also  had  the  pleasure 
of  witnessing  the  fall  of  the  dew  point  previous  to  every  rain  which 
took  place  during  the  month  of  April^and  I  now  consider  a  sudden 
fall  01  the  dew  point,  (unless  this  fall  depends  upon  a  change  of  wind,) 
a  strong  symptom  of  rain,  especially  if  previous  to  the  fall  it  stands 
above  the  mean  of  the  month.  The  mean  of  the  dew  point  for  the 
month  of  April  is  40.9— -and  for  the  temperatare  of  tiie  atr,  about 
13  degrees  higher,  or  54°.  For  the  first  seven  days  of  May,  the 
mean  of  the  thermometer  was  56.6°,  and  the  mean  of  the  dew  point 
44.3°.     A  difference  of  12.3  degrees. 

In  August,  1828,  from  the  9th  till  the  19th,  the  mean  of  the  ther- 
mometer was  75  degrees,  and  the  mean  dew  point  63.  A  difference 
of  12  degreeS"»the  dew  point  ranging  from  75°  to  51°.  During  the 
remainder  of  the  month,  the  dew  point  ranged  from  72°  to  42°,  and 
the  thermometer  from  94°  to  46°,  which  brings  the  mean  dew  point 
13  degrees  below  the  mean  temperature  of  the  air.  This  difference 
is  just  double  what  it  is  asserted  to  be  in  Great  Britain,  (see  art. 
Hygrometry,  Edinburgh  Encyclopedia.)  For  there  the  difference  at 
a  mean  between  the  temperature  of  the  air  and  the  dew  point,  is  said 
to  be  between  6  and  7  degrees.  Hence  it  will  follow  that  evapora* 
lien  is  much  greater  here,  particularly  in  the  summer  months,  than 
it  is  in  Great  Britain.  Greater,  not  only  on  account  of  the  higher 
temperature,  but  on  account  of  the  greater  depression  of  the  dew 
point  below  the  temperature  of  the  air.  It  is  highly  important  that 
this  subject  should  be  attended  to  in  the  United  States.  The  greatest 
difference  I  ever  observed,  in  the  summer,  though  I  presume  it  is 
sometimes  more,  was  on  the  SOth  August,  1828,  two  days  after  a 
▼ery  great  rain^-the  dew  point  being  54°,  and  the  temperature  of 
the  air  84°,  at  12  o'clock.  The  greatest  difference  of  last  month 
was  on  the  20th,  just  before  a  great  rain — the  dew  point  being  41°, 
and  the  air  74°— amounting  to  33  degrees. 

The  mean  of  23  observations  taken  about  sunrise  during  the  month  * 
of  April,  makes  the  mean  minimum  temperatare  47.3°,  that  is  7«3° 
above  the  mean  dew  point 

Now,  the  writer  or  the  article,  Hygrometry,  referred  to  above, 
•ays,  <*  The  mean  point  of  deposition,  [dew  point,3  must  be  near!? 
the  same  as  the  minimum  temperature  of  any  place  on  a  given  day.'' 
Again  he  says,  ^  it  appears  from  a  meteorological  journal  kept  by 
the  Rev.  Mr.  Gordon,  that  the  miaimum  temperatare  of  Perth,  and 
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tmiMeqtienihf,  the  mean  point  of  deposition  for  that  place,  is  aboat  6 
degrees  below  the  mean  temperature,  thus  coinciding  very  nearly 
wilh  the  result  formerly  deduced  from  theory  as  the  mean  point  of 
deposition  for  Great  Britain,  and  the  globe  in  general."  Now  my 
observations  clearly  prove  the  incorrectness  of  these  theoretical 
Tiews,  and,  of  course,  of  all  the  calculations  founded*on  them.  It 
is  true,  on  all  nighty  in  which  there  is  dew,  the  bodies  on  which  dew 
IS  deposited,  most  have  been  cooled  down  by  radiation  below  the 
dew  point;  but  even  then,  the  temperature  of  the  air  10  feet  above 
the  surface  of  the  ground,  may  be,  and  frequently  is,  6  or  8  degrees 
higher — and  in  all  nights  in  which  dew  is  not  deposited,  the  minimum 
temperature  must  necessarily  be  above  the  dew  point  In  fact,  no- 
thing  can  be  more  fallacious  than  theory  on  the  subject  of  meteor* 
olc^:  what  theorist  would  have  anticipated  a  fall  of  the  dew  point 
be^re  rain?  Nature  must  be  interrogated,  and  she  will  give  faithful 
responses. 

I  think  it  probably  will  be  discovered,  that  the  mean  dew  point 
for  a  month,  is  as  far  below  the  minimum  temperature  as  the  mean 
Minimum  is  below  the  mean  temperature— >and  if  so,  the  mean  dew 
point,  the  mean  minimum,  the  mean  temperature,  and  the  mean 
maximum,  will  form  an  arithmetical  progression.  Such  was  the  fact 
during  the  month  of  April—the  common  difference  being  6^  degrees, 
vejT  nearly.  . 

^  The  discovery  of  this  one  fact,  the  falling  of  the  dew  point  pro- 
▼ioQS  to  rain,  I  consider  of  immense  importance  in  the  science  of 
meteorology.  It  will  lead,  I  trust,  not  only  to  the  prediction  of 
rain,  bot  to  the  explanation  of  many  other  phenomena,  never  yet  ex- 

Elained.  For  example,  on  the  19th  of  April,  about  9  o'clock,  a  most 
riiliant  Aurora  Borealis  appeared  for  a  short  time;  on  the  same 
evening,  at  6  o'clock,  the  dew  point  was  taken,  and  found  to  be 
what  it  bad  been  for  several  days  before,  55°.  At  half  past  8  it  was 
taken  again,  and  found  to  be  45%  that  is,  in  a  very  abort  time,  it  had 
fallen  10  degrees.  Now  that  these  tvro  things  were  connected  toge* 
ther,  as  cause  and  effect,  is  highly  probable.  Let  observations  be 
multiplied  on  this  subject  The  dew  point,  however,  did  not  stop 
here;  it  continued  to  fall,  till  the  22nd,  when  at  6  o'clock,  P.  M.  it 
was  down  to  35,  and  shortly  after  tliis,  it  began  to  rain. 

It  is  proper  to  mention  here  that  the  porous  pot  does  not  give  the 
true  evaporating  point,  when  there  is  a  sudden  change  in  the  dew 
point,  because  it  cannot  instantly  assume  the  corresponding  tem- 
peratore.  Indeed  once  during  the  month  of  April,  when  there  had 
been  a  verv  sudden  rise  in  the  dew  point,  the  evaporating  point,  as 
taken  by  the  pot,  was  below  the  dew  point.  A  skilful  observer  will 
be  aware  of  this,  and  guard  against  it  I  might  mention  here  that 
the  temperature  of  the  water  in  the  pot  was  once  observed  to  be  £4  de« 
grees  below  the  freezing  point;  and  although  the  water  was  agitated 
By  dipping  the  bulb  of  the  thermometer  into  it,  it  did  not  freeze. 

If  tkiese  observations  should  meet  the  eye  of  the  writer  of  the  arti- 
cle, **  Hy^rometry,"  mentioned  above,  I  nepe  he  will  be  induced  to 
ohaerve  vnth  greater  care  whether  the  mean  dew  point  is  really  6 
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degrees  of  Pah.  below  the  mean  temperatnre  of  the  air  in  Barope; 
for  as  it  is  at  least  dooUe  that  quantity  in  this  conntrj,  and  as  his 
theory  Is  nndonbtedly  wrong  in  naking  the  mean  dew  point  the 
same  as  the  mean  minimum  temperature,  I  greatly  sus^t,  that 
npon  farther  lnvesti(ption,  it  will  be  found,  that  the  dew  point  has 
been  estimated  by  this  writer,  too  high.  In  countries  where  tiiere 
are  heayy  dews  erery  night,  the  mean  dew  point  may  approach  very 
near  to  the  mean  minimum  temperature  of  the  air;  but  even  there 
the  latter  temoeratnre  must  always  be  a  little  above  the  former* 

If  any  gentleman  in  this  country  has  made  obsenrations  on  the 
dew  point,  this  most  interesting  department  of  meteorology,  he  will 
confer  a  great  favour  on  the  public,  and  particularly  on  the  writer 
of  this  article,  by  communicating  the  results  to  the  editor  of  this 
journal. 

Prom  a  meteorological  journal  kept  by  Mn  B«  M^Pherson,  at  the 
comer  of  Chesnut  and  Broad  streets,  45  feet  above  the  level  of  the 
sea,  it  appears  that  the  mean  of  22  observations  of  the  barometer,  at 
'  9  o'clock,  A.  M.  is  30.026  inches,  and  the  mean  of  the  same  num- 
ber at  5,  P.  M.  is  29.968;  the  former  being  nearly  six-hundredths 
greater  than  the  latter:  which  is  in  perfect  accordance  with  the  theo- 


ry proposed  in  my  last  communication. 
I  wul  end 


endeavour  to  furnish  you  with  observations  from  Mr.  B. 
Mcpherson's  Journal  for  the  month  of  May,  on  the  dew  point,  and 
the  evaporating  point,  with  the  cotemporaneous  temperature  of  the 
air;— «nd  if  such  lines  should  hereafter  be  incorporated  with  the  ta- 
ble famished  by  your  correspondent  in  Oermantown;  and  an  addi- 
tional line  shoulci  be  added,  stating  whether  there  is  dew  or  not—- 
and  if,  under  the  h^  of  General  Remarks,  be  added  every  remark- 
able ijhenomenon— particularly  how  much  the  dew  point  Calls  before 
it  begins  to  rain«— and  how  much  it  falls  without  raming— whether  a 
sudden  fall  of  the  dew  point  is  attended  with  a  sudden  fall  in  the 
temperatnre  of  the  air,-— and  vice  v^rao— and  whether  these  pheno- 
mena do  not  sometimes  occur  without  anjr  apparent  cause  from  the 
change  in  the  wind—at  what  time  great  rains  commence  and  termi- 
nate, and,  occasionally,  how  many  degrees  a  thermometer  in  the  sun 
rises  above  one  in  the  shade — and  how  much  colder  one  is,  after 
dark,  exposed  on  the  grass  to  the  open  sky,  than  one  not  so  expos- 
ed: then  will  my  wishes  on  this  subject  be  gratified. 
PhiladdpUOf  May  lOM,  1831. 


On  Sharpening  Razors  by  Burnishing* 

TO  TIB  iBrrox  or  thi  jovwsai*  or  ths  frakkliit  ivbtititte. 

Sill,— »In  the  Journal  of  the  Pranklin  Institute,  Vol.  T,  No.  1, 
for  January,  1831,  you  have  given  an  account  of  an  instrument  and 
for  sharpening  razors,  &c.    By  Thomas  Andrew  Knight, 

'have  had  the  same  thin^  in  contemplation  for  more  than  seven 
yearsi  but  through  disappointment  by  the  instrument  maker,  have 
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aever  l>roueht  it  to  perfection.     Yoa  were  acquainted  with  my  first 
easays  on  uiia  subject. 

From  subsequent  experiments,  I  am  fully  satisfied  that  the  instru- 
ment should  be  made,  not  to  cut  or  abrade,  but  to  sive  a  fine  edfi;e 
to  the  razor  by  burnishing  only;  it,  therefore,  should  be  made  of  the 
finest  cast  steel,  as  hard,and  polished  as  highly,  as  possible;  and  in  the 
using,  it  is  only  necessary  to  smear  it  over  with  a  little  sweet  oil,  as 
a  medium  to  prevent  the  edge  of  the  razor  from  coming  into  too 
close  a  contact  with  the  burnisher,  and  so  prevent  abrasion.  By 
this  procedure  I  give  mv  razor  a  highly  polished,  and  an  exquisitely 
smooth  ed^;  and  by  thus  burnishine  the  edge  it  is  made  hard  and 
durablew  In  other  respects  it  should  be  used  according  to  the  di- 
rections of  Mr.  Knight,  to  which  I  refer. 
My  Burnisher,  (exclusive  of  its  handle,)  is  about  4^  inches  long, 
of  an  oval  figure,  with  one  side  flat,  like  the  annex- 
ed sectional  drawing.  The  advantages  of  which  are, 
that  the  flat  side  may  be  used  for  a  soft  razor,  the 
broad  round  side  for  a  harder,  and  the  narrow 
edges  for  the  hardest:  by  thus  proportioning  the  surface  of  the  bur- 
nisher to  the  temper  of  the  razor,  you  gain  the  best  effect 

Sir,  yours  respectfully, 

John  Msbr. 
Philaddphia^  May  5th,  1831. 


AMERICAN  PATENTS. 

UST  OF  AMBRIOAK  PATENTS  WHICH  ISSUED  IN  FSBRVA&T,  1831. 

TFUh  Remarks  and  Exemplifications^  by  the  Editor. 

1.  For  a  Machine  /or  Cutting  Sausage  Meat,  and  stuffing 
the  same.  Samuel  Fahmey,  Boonsboroughy  Washington  county, 
Maryland,  Februaij  1. 

Mr.  Fahrney  obtained  a  patent,  or  patents,  for  machinery  for  the 
same  purpose,  about  two  or  three  years  ago,  but  of  a  different  con- 
struction from  the  present.  There  was  considerable  resemblance, 
however,  in  the  stuffing  part,  which  therefore  is  not  claimed  in  the 
specification  before  us. 

Hie  machinery  used  cannot  be  well  described  without  a  drawing, 
and  this  we  do  not  think  it  necessary  to  give. 

2.  For  a  Plough;  John  Anthony,  Zanesville,  Muskingom  coun- 
ty, Ohio»  February  1. 

The  patentee  says,  that  he  has  <^  invented  a  new  and  useful  im- 
provement in  the  manner  of  fastening,  or  attaching,  the  cast  iron 
mould  board  of  the  plough,  to  the  wrought  iron  share."  This  is  all 
that  he  claims  to  have  done,  and  as  we  are  not  aware  that  the  im- 
provement is  a  very  great  one,  we  shall  content  ourselves  with  tell- 
ing what  he  has  done,  without  explaining  how  it  is  effected,  as  we 
could  easily  devise  several  modes  of  accomplishing  the  same  end, 
neither  of  which  we  should  think  worthy  a  patent. 
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B.  For  an  impFoyement  in  the  manv/aciure  of  PotaBh; 
Thomas  H.  Sherman,  Hastings,  Oswego  county,  New  Yoric, 
February  2. 

We  have  in  this  specification  the  announcement  of  some  magnifi- 
cant  chemical  discoveries;  one  of  them  is  that  salt  wilt  barn  up,  and 
that  lime  will  become  potash.  Lest  those  who  are  adepts  should  be 
inclined  to  doubt,  we  will  give  the  discovery  in  the  words  of  the 
philosopher  to  whom  it  is  due. 

**  The  compound  used  is  salt,  lime,  and  lamp  oil.  First,  when 
beginning  to  melt  after  the  salt  has  done  rising,  it  can  then  be  as- 
certained what  quantity  of  potash  you  are  goins  to  have.  Suppose 
one  barrel;  first  take  a  half  a  bushel  of  salt,  sprinkle  half  of  it  over 
the  top  of  the  potash.  Secondly,  take  two  bushels  of  slaked  lime, 
add  that  in  the  same  manner,  then  the  remainder  of  the  salt;  and 
when  the  lime  has  disappeared,  then  add  half  a  pint  of  lamp  oil. 
This  is  the  quantity  used  for  one  barrel,  but  it  may  be  varied  as  the 
nature  of  the  case  may  require.  First  the  use  of  the  salt  is  to  create 
a  heat,  and  to  purify  the  potash,  as  it  is  supposed  to  ))urn  up  and 
add  nothing  to  the  quantity,  but  to  the  quaTity.  Secondly,  the  lime 
is  supposed  to  melt  and  become  the  first  rate  potash.  Thirdly,  the 
oil  is  to  create  a  blaze  to  consume.  Fifth,  these  are  the  contemplat- 
ed uses  of  the  above  ingredients  as  used  by  me. 

Thomas  H.  Sherman.*' 

If  a  patent  had  been  required  for  deteriorating  one  of  the  staples 
of  our  country,  the  one  under  consideration  would  most  completely 
have  fulfilled  the  intention;  and  it  is  earnestly  hoped  that  its  validity 
may  in  some  way  be^ tested  in  our  courts  of  law,  where  we  appre« 
hend,  it  would  not  be  esteemed  to  be  a  **  useful  invention,''  accord- 
ing to  the  intention  of  the  patent  law;  as  its  inevitable  result  if  acted 
upon,  must  be  to  injure  the  reputation  of  American  potash  in  foreign 
countries;  the  material  would  be  entirely  spoilt  as  regards  its  use  w 
many  manufactures. 


4.  For  an  improvement  in  the  Cylindrical  Sheet4ron  Cook^ 
ing  Stove;  Emma  Steinhour,  city  of  Philadelphia,  February  8. 

The  petition  informs  us  that  the  invention  is  an  **  improvement 
upon  the  cylindrical  sheet-iron  stove  used  in  the  burning  of  anthra- 
cite; by  appropriating  the  heated  air  thereof,  after  it  has  passed 
through  the  body  of  the  fire,  to  the  purposes  of  roasting,  boiling, 
baking,  and  perk)rming  a  variety  of  culinary  operations  by  means  of 
diflferent  appMiratus  and  fixtures." 

The  foundation  of  the  apparatus  is  the  ordinary  round  sheet-iron 
•tovet  lined  with  fine  clay.  Kettles  with  tubes  projecting  from  their 
aides,  are  made  to  boil  by  passing  these  tubes  through  the  sides  of 
the  stove.  The  heated  air,  instead  of  being  at  once  conducted  off, 
is  to  pass  through  a  tube  into  a  sheet  iron-box,  or  roaster,  in  which 
meat,  &c.  is  to  be  roasted.  From  this  a  pipe  conducts  the  warm  air 
into  a  hollow  sheet-iron  shelf,  upon  which  plates,  dishes,  &c.  maybe 
placed,  and  from  this  it  is  finally  carried  into  a  flqe,  by  a  pipe,    xhe 
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top  of  the  stove  takes  off,  and  may  be  replaced  by  an  oren,  or  by 
boilers  for  vegetables. 

The  claims  are  to  the  mode  of  roasting  by  heated  air;  of  boiling 
around  or  on  the  top  of  the  stove,  and  at  the  same  time  of  baking 
and  roasting  by  means  of  heated  air;  for  heating  flat  irons,  broiling, 
frying,  &c. 

We  have  received  assurances  from  persons  who  tested  the  good- 
ness of  this  stove  in  their  own  families,  and  who  are  well  qualified 
to  judge  of  its  merits,  that  it  is  well  adapted  to  all  culinary  purpo- 
ses; that  it  is  very  economical,  and  that  the  most  delicate  food  does 
not  acquire  any  unpleasant  flavour  by  its  exposure  to  the  gas  which 
has  performed  the  office  of  combustion. 


5.  For  an  Inclined  Water  Wheel;  William  H.  Squires,  and 
0>ral  C.  White,  Ledyard,  Cayuga  county,  New  York,  Februa- 
ry 5. 

This  inclined  water  wheel  is  placed  in  the  manner  of  the  inclined 
wheel  upon  which  horses,  or  other  animals^  are  sometimes  made  to 
walk,  and  propel  machinery.  Buckets  are  formed  around  the  periph- 
ery, on  the  upper  face  of  the  wheel,  and  the  water  is  received  upon 
its  upper,  and  discharged  on  its  lower  edge. 

When  the  water  is  low,  and  a  greater  power  is  wanted,  it  is  pro-^ 

Eosed  to  place  a  horse  upon  the  wheel,  and  thus  to  obtain  the  com- 
ined  acuon  of  the  animal  and  the  water.  When  this  is  to  be  done 
the  face  of  the  wheel  must  be  floored,  and  the  flooring  allowed  to 
cover  the  inner  ends  of  the  buckets. 

There  is  no  claim  made,  and  the  patentee  therefore  supposes  the 
whole  arrangement  to  be  new;  in  this,  however,  he  is  in  error.  There 
has  lone  been  in  the  patent  office  a  model  of  such  a  water  wheel. 

We  do  not  perceive  in  what  particular  this  wheel  possesses  advan- 
tage over  other  modes  of  apj>lying  water. 


6.  For  an  improvement  in  the  apparatus  for  Applying  either 
simple  or  medicated  Steam  to  the  -human  body;  Boyd  Reilly, 
Cincinnati,  Hamilton  county,  Ohio,  February  5. 

This,  as  will  be  seen  by  the  title,  is  a  steam  doctor's  apparatus. 
The  culprit-!— patient  we  mean — is  to  be  laid  upon  a  couch  made  for 
the  purpose,  and  is  to  be  covered  over  with  a  frame  made  of  hoop 
iron,  covered  with  cloth,  &c.  so  as  to  have  the  form  of  a  wa^on  top. 
The  cloth  is  to  be  varnished,  to  render  it  steam  ti^ht,  and  is  fitted 

Krfectly  to  the  frame  of  the  couch.  An  opening  is  left  at  one  end 
:  the  head  of  the  subject,  and  th^  opening  closed  around  his  neck 
by  means  described  in  the  specification.  A  tube  from  a  metallic 
apparatus  for  heating  the  materials  to  be  converted  into  vapour, 
opens  into  the  cavity  of  the  apparatus.  The  vapour  of  water,  either 
simple  or  medicated,  is  sometimes  to  be  used,  but  the  favourite  ap- 
plication ai>pears  to  be  sulphur. 
The/amiliar  tells  us  that  **  when  sulphur  is  used  it  discolours  tlie 
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skin  of  the  hands,  until  the  scarf  skin  peels  off.  This  may  be  pre* 
Tented,  if  desired,  by  having  coverings  for  them  of  the  same  mate- 
rial as  that  for  the  neck,  the  penetrating  nature  of  the  sulphur  causes 
it  to  be  painful  to  [parts  of  great  delicacy,]  they  should  be  covered 
by  a  bsg  in  like  manner." 

«  Alnough  I  have  made  this  application  some  hundreds  of  times, 
being  a  mechanic,  I  re({uire  the  patient  to  take  medical  advice  in 
cases  of  difficulty.  In  simple  cutaneous  or  rheumatic  cases,  I  pur- 
sue the  following  course.  If  the  patient's  skin  is  in  a  dry  state,  I 
generally  cause  perspiration  in  a  few  minutes  by  steam  from  half  a 

Sint  of  watery"  ^'  the  water  being  removed,  a  full  half  ounce  of  roil 
rimstone  is  put  into  the  empty  vessel,  which  in  this  small  apparatus 
takes  as  long  to  burn  as  the  patient  can  conveniently  remain  in  it" 
^  In  this  recumbent  position  the  patient  seldom  feels  faint  unless  pre- 
viously reduced.  Should  such  symptoms  appear,  the  sulphur  may 
be  removed  to  the  back  of  the  fire  place,  the  usual  applications  be- 
ing made  to  the  patient,  such  as  admission  of  fresh  air,  vinegar,  cold 
water,"  &c. 

It  is  useless  to  waste  reasoning  upon  those  who  appear  by  their 
acts,  to  consider  ienorance  and  temerity  as  the  best  diploma  which 
can  be  exhibited  of  the  skill  of  a  professor  of  the  heaiinff  art;  and 
whilst  this  class  of  patients  is  numerous,  freebooters  will  be  found 
in  abundance,  who,  taking  advantage  of  popular  ignorance,  are  ready 
to  sally  forth,  to  **  burn,  sink  and  destroy." 


7.  For  an  improvement  in  Boxes  and  Hubs  for  Carriages^ 
and  in  Ship  Blocks,  and  boxes  for  machinery;  Isaac  Cooper, 
city  of  Baltimore,  Februaiy  7. 

This  is  a  modification  of  Garnett's  friction  rollers,  but,  in  our 
judgment,  is  no  improvement  upon  them.  Round  the  axle,  and  within 
the  nub,  or  box,  four  rollers  are  to  be  placed.  These  rollers  are  not 
to  have  axles,  but  are  to  roll  round  upon  the  main  axle  and  within 
the  hub.  Between  these  rollers  four  others  are  to  be  placed,  one 
l>etween  each,  and  of  about  half  their  diameter;  the  whole  when  to- 
gether are  to  fill  the  circle.  The  smaller  rollers  are  kept  in  their 
places  by  a  flanched  ring  at  each  end,  to  enter  which  tney  exceed 
the  larger  rollers  about  an  inch  in  their  length. 

The  claim  is,  to  <«  the  principle  of  the  roller  without  any  axle, 
as  applied  to  axles,  shafts,"  &c. 

This  plan  will  not  remove  any  of  the  difficulties  experienced  with 
similar  rollers;  as,  in  Garnett's  plan,  the  axles,  which  merely  con- 
fined them  in  their  places,  occasioned  but  very  little  friction.  We 
err  creatly  if  the  rollers  without  axles  will  not,  by  continued  use, 
produce  more  friction  than  the  former. 


8.  For  a  machine  for  bending  Tin  Hoops  and  Bands; 
Daniel  Shepardson,  Hamilton,  Madison  county,  New  York,  Feb- 
ruary?. 
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The  bending  is  to  be  performed  bj  means  of  three  rollers,  in  a  way 
well  known  to  workmen.  The  machine  is  so  constructed  that  the 
distance  of  the  rollers  may  be  varied,  according  to  the  size  of  the 
hoop  to  be  formed.  The  drawing  accompanying  the  specification  is 
aufficientlj  descriptive,  and  has  abundant  references  to  it.  The 
written  description,  however,  is  extremely  meagre  and  inadequate, 
and  there  is  no  claim  made.  This  is  to  be  regretted,  as  the  particu* 
lar  arrangements  appear  to  have  been  devisedwith  much  skill,  and 
the  general  principle  is  not  new. 

9.  For  a  Thrashing  Machifie;  William  Enunons,  city  of  New 
York,  February?. 

This  contains  all  the  usual  appendages  of  thrashing  machines. 
The  teeth  upon  the  cylinder  are  to  be  in  rows,  and  from  1  to  li 
inches  Ions.  They  are  to  be  bent  back  so  as  to  form  a  semicircle, 
declining  from  the  grain.  The  hollow  segment  is  to  be  borne  up  by 
spiral  springs.  The  claims  are  to  **the  peculiar  construction  of  the 
cylinder,  in  contradistinction  from  any  other  before  known.  The 
form  of  the  teeth  turning  back  in  a  semicircle.  The  form  and  con- 
struction of  the  circular  bed,  with  the  teeth,  and  the  manner  of  set- 
ting it  on  springs." 

10.  For  a  Thrashing  Machine;  Truman  Fox,  and  Wm.  G. 
BcMrland,  Little  Falls,  Herkimer  county,  New  York,  February  8. 

We  have  asain  a  thrashing  machine  of  the  ordinary  form,  with 
the  addition,  however,  of  a  fly  wheel,  which  is  an  appendage  not  at- 
tached to  the  whole  of  them;  nor  is  it  necessary  when  the  cylinder 
is  weighty  and  has  a  very  rapid  motion. 

<*  What  we  claim  is  the  construction  of  the  receding  concave,  by 
means  of  springs,  or  lever  and  weights;  and  the  staple  teeth;  and  the 
fly  or  balance  wheel." 

The  teeth  are  formed  of  wire,  and  bent  so  as  to  drive  in  at  both 
ends,  like  a  staple:  this,  we  believe,  is  new,  but  the  other  parts 
claimed  have  so  many  previous  claimants,  that  it  is  impossible  to 
designate  the  true  and  original  owner,  though  we  can  with  some 
eonfidence  say  who  is  not  so. 


11.  For  a  Reaction  Water  WheeU  for  impelling  saw  mills  and 
other  works;  Joseph- C.  Strode,  East  Bradford  Township,  CSies- 
ter  county,  Pennsylvania,  February  8. 

(See  specification.) 

13.  For  an  improvement  in  the  Carpenter^s  Plane;  Phinehas 
M^s,  Madison,  New  Haven  county,  Connecticut,  Februarjr  9. 

The  objects  to  be  attained  by  this  invention  are  to  cause  a  single 
iron  to  have  the  effect  of  a  double  iron;  and  to  secure 'or  detach  it 
with  ^*eater  facilitv  than  in  the  ordinary  mode  of  fastening.  The 
plane  is,  in  fact,  a  double  iron  plane  of  a  peculiar,  and,  undoubtedly. 
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a  new  coofftraction.  The  opening,  forming  the  month  of  the  pbne, 
it  mortised  through  in  the  usual  manner,  excepting  at  the  ends, 
which  are  perfectly  flat,  as  no  wedge  is  to  be  used.  A  plate  of  iron 
is  let  in  on  each  end  of  the  mortise,  extending  from  the  top  to  tlus 
face  of  the  plane,  and  secured  in  its  place  by  groores,  into  which 
'  its  ed^es  fall,  and  by  a  screw  passing  into  the  stock.  A  flat  plate  of 
iron,  similar  to  the  cap  of  the  double  iron,  has  a  pin  projecting  from 
each  side  of  it,  at  about  three-fourths  of  an  inch  from  its  lower  end; 
these  pins  pass  into  grooves  prenared  for  the  purpose  on  the  side 
plates,  and  a  joint  is  thus  formea  upon  which  tnis  cap  iron  moves; 
the  pins  rest  upon  the  bottoms^or  lower  edges  of  the  grooves,  which 
keep  the  iron  at  a  proper  distance  from  the  face  of  the  plane.  Near 
the  upper  end  of  this  cap  piece,  there  is  a  thumb  screw,  which  serves 
instead  of  a  wedge  to  fasten  the  cutting  iron.  The  cutting  iron  is 
dropped  into  its  place,  between  the  cap  iron  and  the  stock;  when 
there,  the  thumb  screw  is  turned,  and  its  point  bearine  on  the  cutting 
iron,  throws  the  lower  edge  of  the  cap  against  that  of  uie  cutting  iron, 
and  fixes  it  in  its  place;  the  whole  bearing  being  against  the  pins  in 
the  groove. 
The  claim  is  to  the  peculiarities  described. 

13.  For  a  mode  of  building  Double  Ovens  in  Chimneys  and 
large  Bakeries;  Reuben  Bacon,  and  William  £.  Marshall;  Wal- 
pole,  Qieshire  count}^,  New  Haoiphire,  February  9. 

In  the  description  given  of  this  double  oven,  there  is  a  d^ree  of 
obscurity  which  we  are  unable  to  remove.  It  appears,  however,  that 
two  ovens,  one  above  the  other,  are  to  be  formed  of  brick  or  free- 
stone; the  top  of  the  lower  constituting  the  bottom  of  the  upper  oven. 
They  are  to  be  built  in  the  jamb  of  a  kitchen  fire  place,  as  they  are 
thus  shown  in  the  drawing;  but  in  this  there  is  no  provision  represent- 
ed for  using  the  heat  from  the  ordinary  fire,  nor  are  we  any  where  told 
where  the  fire  is  to  be  made;  we  learn,  however,  from  the  intimation 
in  the  claim,  that  it  is  to  be  below  the  lower  oven.  This  of  course 
disconnects  it  from  the  fire  place,  excepting  so  far  as  a  flue  may  be 
concerned. 

The  patentees  say,  ><  what  we  claim  as  our  invention,  is,  the  con- 
struction of  the  double  oven;  or  two  ovens,  one  over  the  other,  as 
hereinbefore  described,  which  are  both  to  be  heated  by  one  fire  made 
in,  and  applied  to,  the  lower  apartment  of  the  double  oven." 


14.  For  a  Thrashing  Machine;  John  Harman,  Jr.  Upper 
Wakefield,  Bucks  county,  Pennsylvania,  February  11. 

The  patentee  says: — 

**  In  this  improvement  I  claim  the  concave  of  plank,  channelled 
and  faced  with  iron;  the  scourer,  or  upper  concave  of  plank,  chan- 
nelled and  faced  with  leather,  the  leather  extending  from  the  face 
of  the  concave;  the  beaters  made  of  wood  or  iron,  attached  to  the 
cylinder,  in  a  triangular  form,  so  as  to  strike  the  unthrashed  ^in 
in  an  angular  direction;  and  the  cylinder  boxes  regulated  by  screws.'* 
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The  upper  concave,  above  mentioned,  is  a  semicircular  covering 
to  the  cylinders,  which  cover  has  channels,  and  strips  of  sole  leather 
within  it  for  the  purpose  of  rubbing;  out  clover,  or  other  seed. 
<<  When  this  part  is  used,  the  seed,  &c.  enters  the  machine  at  the 
other  end  from  that  at  which  grain  enters,  is  carried  upwards  by  the 
beaters  of  the  cylinder,  and  rubbed,  or  scoured  out,  between  the 
beaters  and  leather  filletting  of  the  upper  concave  or  scourer." 

In  other  respects  this  machine  resembles  the  ordinary  thrashing 
machine. 


15.  For  a  machine  for  Felting  and  Napping  Hats;  Thomas 
J.  Cornell,  Randolph  county,  Vermont,  February  11. 

The  hat  body  is  to  be  bowed,  set  up,  and  basoned  in  the  usual 
manner,  it  is  then  to  be  rolled  up  in  the  sticking  cloth,  when  it  is 
ready  to  be  operated,  upon  by  the  machine,  which  consists  princi- 
pally  of  a  vibrating  rack,  and  a  revolving  apron.  The  machine  is 
placed  over  the  kettle,  into  which  a  pump  passes,  the  piston  of  which 
IS  operated  upon  by  a  part  of  the  machinery,  and  supplies  the  hot 
liquid  necessary  to  the  operations  of  felting  or  napping.  The  struc- 
ture of  the  different  parts,  and  the  gearing  employed,  cannot  be  de- 
scribed  without  drawings.  The  claim  is  to  <<  the  method  of  felting 
and  napping  of  hats  by  means  of  a  vibrating  rack,  and  a  revolving 
apron.'' 

16.  For  an  improvement  in  the  Manufacture  of  Gas  for  II- 
htminating  Purposes;  Joseph  Barton,  of  the  city  of  New  York, 
and  a  resident  for  two  years  in  the  United  States,'  February  11. 

(See  specification.) 


17.  For  an  improvement  in  the  Manufacture  and  Setting 
of  Porcelain  Teeth;  Samuel  Chamberlain,  city  of  Philadelphia, 
Februaiy  11. 

Pieces  of  piatina  wire  are  imbedded  in  the  composition  of  which 
the  tooth  is  made,  previously  to  its  being  baked.  These  wires  pro- 
ject from  the  top  of  the  tooth,  and  to  them  the  gold  plate  is  to  be 
soldered,  by  which  the  tooth  is  to  be  attached.  There  are  some 
other  points  which  are  considered  improvements,  as  will  be  seen 
by  the  claim.  -^ 

<*  What  I  claim  as  new,  and  as  my  discoveries  and  inventions,  are 
the  fflazing  or  enamelling  the  inside  of  the  tooth,  and  polishing  the 
gola  plate,  so  that  no  unpleasant  roughness  may  be  presented  to  the 
tongue,  and  the  tooth  may  not  absorb  moisture  from  the  mouth." 

<*  The  manner  of  fixing  the  tooth  by  means  of  the  pieces  of  piatina 
and  gold  plate;  and  by  soldering  the  sprins  that  secures  the  tooth  in 
the  mouth  to  both  the  gold  plate  and  the  plug  in  the  top  of  the  tooth, 
which  fixes  the  whole  more  firmly." 

^*  The  method  of  securing  the  tooth  differs  from  all  others  in  this 
essential  particular,  that  is,  that  there  is  no  interstice  between  the 
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plates,  or  between  the  plate  and  the  tooth,  for  food  or  moisture  to 
collect. »» 


18.  For  an  improved  Machine  for  Cutting  Sicklee^  and 
which  may  be  used  with  equal  advantage  and  facility  in  cutting 
files;  Simon  Hombenk,  Lafayette,  Tippecanoe  county,  Indiana, 
February  11. 

The  sickle,  or  file,  to  be  cut  is  laid  upon  a  suitable  bed,  which  it 
carried  forward  like  the  carriage  of  a  saw  mill,  by  means  of  a  rack 
and  pinion.  A  crank  is  to  be  turned  by  hand,  which  gives  motion 
to  feed  hands,  operating  upon  cog  wheels,  in  the  ordinary  manner. 
There  are  four  teeth,  or  litters,  on  the  crank  shaft,  for  the  purpose 
of  raising  a  hammer,  which,  in  its  fall,  strikes  a  punch  that  is  to  cut 
the  sickle  or  file. 

For  cutting  sickles  such  a  machine  may  possibly  answer  a  good 
purpose,  but  for  cutting  files  it  is  altogether  worthless.  We  speak 
with  confidence  upon  this  point,  as  machines  somewhat  similar,  but 
constructed  with  much  greater  skill,  have  been  frequently  tried.  The 
best  which  has  been  made  was  one  executed  with  the  utmost  exact- 
ness, by  the  late  Mr.  Yoight,  chief  coiner  of  the  mint  of  the  United 
States,  who  was  well  acquainted  with  the  nature  of  file  cutting;  his 
machine,  however,  has  never  come  into  use.  The  best  mechanists 
of  England  and  France  also  have  failed  in  similar  attempts,  and  tiiat 
from  the  inherent  diflSculty  of  the  subject 

The  force  of  the  blow  requires  to  be  varied,  not  only  on  diflbrent 
pieces  of  steel,  but  also  upon  different  parts  of  the  same  piece,  in 
consequence  of  the  difference  in  its  texture.  The  hand  of  the  skil- 
ful workman  soon  becomes  haUtuated  to  this  difference,  and  adapts 
itself  to  these  variations;  but  a  machine  never  can  be  made  to  do  this, 
however  intellectual  its  inventor  may  be. 

There  is  no  claim  made,  and  as  there  is  little  or  no  novelty  in  the 
machine  patented,  there  was  little  or  nothing  to  claim. 


19.  For  an  improvement  in  the  Mill  for  Grinding  Corny  and 
other  grain ;  Elisha  Bigelow,  city  of  Washington,  D.  C.  Februa- 
ry 11. 

Shou\^  the  utility  of  this  invention  be  commensurate  with  its  sim- 
plicity, and  the  brevity  of  the  specification,  it  will  be  almost  invalu- 
able. To  avoid  prolixity f  we  will  give  the  whole  description,  as 
furnished  by  the  patentee. 

*^  My  improvement  on  the  mill  for  grinding  corn,  and  all  kinds  of 
small  grain,  likewise  plaster  of  Paris,  may  be  applied  to  all  mills 
which  are  now,  or  may  hereafter  be  put  into  operation.  Make  an 
aperture  through  one  of  the  stones;  it  is  thought  best  to  make  a  num- 
ber of  apertures  through  the  cap  stone,  or  runner,  according  to  the 
size  of  the  stones.  By  this  improvement  beine  applied,  any  requir- 
ed momentum  may  be  given  to  the  stones,  and  the  atmosphere  hav- 
ing a  free  circulation  through  the  apertures  will  prevent  the  meal 
from  clogging  or  heating."  *<Eli8ha  Bioelow." 
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The  drawidg  represents  an  apper  stone-  with  a  nnmber  of  holes 
drilled  through  it 


20.  For  machinery  for  making  Bats  for  Hat  Bodies;  Ste- 
phen Hurlbut,  Glastenbury,  Hartford  county,  Connecticut,  Fe- 
bruary 14. 

The  wool  is  to  be  received  from  a  common  carding  machine  upon 
an  endless  apron,  which  apron  receives  a  vibratory  motion,  that  it  * 
may  cross  the  wool  as  it  delivers  it  upon  the  former.  <*  The  former 
is  a  light  wheel,  or  table,  halving  a  horizontal  rotary  motion;  and  on 
the  former  is  a  roller;  the  roller  is  attached,  by  a  swivel  in  its  cen- 
tre, to  the  apron  on  the  former,  and  its  outer  or  extreme  end  is  se- 
cured to  the  frame  of  the  carding  machine,  by  means  of  a  swivel  and 
wire." 

<^The  operation  of  the  machine  is  as  follows:— The  web  is  receiv- 
ed from  the  doffer  of  a  common  carding  machine  upon  the  apron.  It 
is  carried  by  the  apron  to  the  former,  and  by  the  vibratory  motion 
of  the  apron  the  web  is  crossed,  as  it  is  received  between  the  former 
and  the  roller.  The  variation  in  thickness  of  the  bat,  for  the  forma- 
,  tion  of  the  body,  must  be  regulated  by  the  feed  of  the  carding  ma- 
chine. The  size  of  the  bat  for  the  formation  of  the  body  is  regulated 
by  a  limb  from  the  standard  of  the  apron  to  which  there  is  a  crank 
pulley.  When  the  bat  is  completed,  it  is  torn  from  the  circumfer- 
ence to  the  centre,  gradually  rolled  over,  and  following  the  former 
through  one  of  its  revolutions,  is  taken  off  without  stopping  the  ma- 
chiner V.  The  bat  is  then  divided  into  three  equal  parts,  which  forms 
three  nat  bodies." 

<<  My  claim  for  a  patent  is  to  the  whole  of  the  foregoing  descrip- 
tion attached  to  the  carding  machine,  and  for  crossing  the  webbing, 
and  making  the  bat." 

The  drawing  which  accompanies  this. specification  is  a  very  im- 
perfect one;  and  is.  not  indeed  worthy  the  name  of  a  drawing,  al- 
though it  serves  to  give  some  general  idea  of  the  plan.^  The  claim 
as  it  stands  would  seem  to  include  the  revolving  apron;  in  this  case 
it  appears  to  be  too  broad. 


21.  For  an  improved  Machine  for  Spinning  Wool;  David 
Wooster,  Sheldon,  Oenessee  county,  New  York,  February  14. 

The  common  wheel  for  spinning  wool  is  to  be  made  to  turn  a  num- 
ber of  spindles,-^ight  are  shown  in  the  drawing.  The  rolls  of  wool 
are  to  be  fixed  in  an  apparatus  to  be  held  in  the  hand:  this  contri- 
vance consists  of  two  strips  of  wood,  18  or  20  inches  long,  hin^d  to- 
gether, and  capable  of  being  opened  and  closed  readily,  and  in  this 
the  rolls  are  to  be  secured.  There  is  nothing  in  the  arrangement  to 
recommend  it  to  particular  notice,  nor  is  there  any  claim  made. 


22.  For  a  Thrashing  Machine;  Jacob  Ketzle,  and  Jesse  Be- 
vier,  Ithaca,  Tompkins  county,  New  York,  February  14. 
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**  What  we  claim  is  the  teeth  in  the  ban  upoa  the  cjlinder  actinc 
upon  the  grain  over  the  concave  of  bars,  with  or  without  teeth;  and 
aUo  the  cylinder  being  fixed  and  stationary,  so  that  it  cannot  raise 
or  fall  excej^t  at  pleasure." 

These  claims  are  no  doubt  as  good  as  anj  that  could  be  made  to  the 
machine  described.  The  difference  between  the  teeth  of  this  ma- 
chine and  many  others,  is,  that  in  this,  they  are  made  on  plates  of 
metal  like  saw  teeth,  and  fixed  alons  the  cylinder. 

There  has  never  been  a  dearth  of  newly  patented  thrashing  ma- 
chines, but  of  late  they  have  sprung  up  with  a  rapidity  quite  unusuali 
this  is  to  be  attributed  to  the  success  of  one  or  two  patentees,  who, 
if  their  machines  are  not  of  a  superior  order,  have  been  indefatigably 
active  in  bringing  them  into  use. 


23.  For  an  improvement  in  the  mode  of  Pressing  Cheese^  by 
a  '* Lever  and  eccentric  wheel  cheese  press;"  John  C  Pulufer, 
and  Ebenezer  Pukifer,  Ipswich,  Essex  county,  Massachusetts, 
February  14. 

An  eccentric  wheel  is  placed  upon  a  shaft  whieh  crosses  the  press 
horizontally!  this  comes  in  contact  with  a  roller,  or  friction  wheel, 
on  the  top  of  the  follower.  When  the  shaft  is  turned  by  a  lever, 
the  eccentric  wheel  is  brought  into  action,  and  weights  hang  upon 
the  lever  will  cause  it  to  operate  continuously. 

Presses  with  double  and  single  eccentric  wheels,  acting  exactly 
upon  the  principle  of  the  press  described,  are  no  novelties.  The 
patentees  do  not  make  any  claim. 


24.  For  constructing  Stoves^  or  Flues,  for  the  Curing  or 
Drying  of  Tobacco;  D.  G.  Tuck,  Halifax  county,  Vupnia^  Fe- 
bruary 15. 

(See  specification.) 

26.  For  an  improvement  in  the  Plough;  Timothy  Miller, 
Pittsbui^,  Allegheny  county,  Pennsylvania,  February  15. 

The  patentee  states  in  his  petition  that  his  improvements  consist 
in  ^'a  moveable  piece  on  the  side  next  to  the  lana,and  forming  part 
of  the  under  side,  from  the  heel,  or  hinder  end,  to  about  half  the 
leneth  of  the  land  side,  or  runner  of  the  plough,  which,  when  worn 
at  the  heel,  can  be  renewed  at  any  time,  by  unscrewing  the  old, and 
putting  on  a  new  renovater*^* 


26.  For  an  improvement  in  the  Overshot  Bucket  Wheel  used 
in  Hydraulic  works,  or  machinery;  O.  S.  Howard,  Lyonsdale, 
Lewis  county,  New  York,  February  10. 

(See  specification.) 


27.  For  an  improvement  in   the  apparatus  for  DistilKng ; 
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Charles  Otis,  Tankhannock,  Luzerne  countyt  Pennsylvania,  Fe- 
bruary 16. 
(See  specification.) 

•^  For  an  improvement  in  the  Manufacture  of  Buttons  call- 
ed ^'  Metallic  Shank  Buttons  f  Josiah  Hayden,  Williamsborougfa, 
Hampshire  county,  Massachusetts,  February  17. 

Who  is  the  true  and  original  inventor,  or  discoverer,  of  this  im- 
provement in  buttons,  we  wot  not,  butthe  present  patent  is  taken 
for  the  same  mode  of  making  buttons  as  that  described  in  the  last 
number,  (No.  2£  on  the  list,)  and  such  is  the  resemblance  in  matter 
and  manner,  that  it  is  probable  they  are  both  from  the  same  mind, 
although  the  claimants  reside  no  small  distance  apart. 


29.  For  an  improvement  in  the  Steam  Boat  Paddle  Wheel; 
Timothy  Hunt,  iioston,  Massachusetts,  February  17. 

This  is  another  patent  for  a  mode  of  causing  the  paddies  of  steam- 
boat wheels  to  enter  and  leave  the  water  vertically.  The  general 
arrangement  is  similar  to  that  of  several  others  which  have  been  pa- 
tented both  here  and  in  England.  Two  wheels  eccentric  to  each 
other  operate  upon  the  buckets;  the  particular  arrangements  in 
the  present  case  are  made  with  great  skill;  the  specification  and 
drawioff  fully  and  clearly  present  the  whole  design,  and  the  parts 
claimed  i^re  distinctly  designated:  we  apprehend,  nowever,  that  the 
practical  difficulties  which  have  prevented  the  adoption  of  similar 
plansy  will  not  be  removed  by  that  before  us. 


30.  For  an   improvement  in  the  construction   of  Steam 
Boilers;  Levi  Disbrow,  city  of  New  York,  February  18. 
(See  specification.) 


31.  For  a  mode  oi  constructing  the  Rotary  Steam  Engine^ 
called  the  **  Double  Chamber  Rotary  Steam  Engine;"  Joel  East- 
man, Bath,  Grafton  county.  New  Hampshire,  February  18. 

The  patentee  informs  us  that  *<  the  rotary  or  revolving  part  of  this 
engine  may  be  constructed  in  various  ways,  not  essentially  differing 
from  other  rotary  engines;  the  distinctive  character  of  my  engine 
beine  the  employment  of  two  chambers  upon  the  same  shaft,  by 
whicn  the  action  upon  the  fixed  heads,  is  rendered  equable.^' 

The  steam  is  admitted  and  discharged  through  openings  in  the 
fixed  beads;  and  to  them  are  attached  the  metallic  stops  which  fill 
the  chambers,  and  cause  the  steam  to  react  upon  the  valves.  Instead 
of  the  ordinary  stuffing,  it  is  proposed  to  close  the  juncture  between 
the  revolving  cylinder  and  the  fixed  head,  by  drivin(^  wood,  endwise 
of  die  grain,  into  a  groove  prepared  to  receive  it,  which  being  turned 
ofl^  is  to  run  against  the  metal. 

The  claim  is  to  **  the  employment  of  two  chambers  on  the  same 
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shaft,  in  which  the  heads  that  form  the  exterior  ends  of  the  chaan' 
ber  are  fixed,  or  stationary,  and  b^  the  use  of  which  two  chambers 
the  force  or  action  upon  each  end  is  equalized." 


32.  For  a  Water  Wheel  for  Mills^  in  which  the  floats  work 
upon  hinges,  or  joints,  and  are  enclosed  within  the  rims  of  the 
wheel  and  a  circular  apron;  Joel  Eastman,  Bath,  Grafton  county, 
New  Hampshire,  February  18. 

<^  This  water  wheel  may  be  made  of  cast  and  wroueht  iron  com- 
bined; its  diameter  mar  vary  from  two  to  six  feet.  The  rim  of  the 
wheel  is  to  be  partially  surrounded  by  a  circular  case,  or  apron, 
which  will  confine  the  water  within  the  rims,  and  between  the  buck- 
ets or  floats.  The  floats  are  made  to  work  upon  joints,  or  hinges, 
and  the  water  is  conveyed  on  to  the  buckets,  or  floats,  through  a 
penstock,  or  close  trunk,  extending  the  whole  height  of  the  fall. 
The  buckets,  or  floats,  are  to  be  opened  and  closed  by  apparatus  ap- 
pended to  the  wheel,. to  the  frame,  or  to  the  plummer  block  on  which 
It  rests." 

The  junctures  of  the  revolving  parts  are  to  be  closed  by  strips  of 
wood,  driven  into  grooves,  as  in  the  foregoing  article. 

The  claims  are  to  the  application  of  a  water  wheel  constructed  as 
above  describedj  that  is, {with  floats  or  buckets,  which  are  opened 
and  closed  mechanically,  independently  of  the  action  of  the  water, 
and  the  confining  the  water  within  the  rims,  bv  means  of  a  case,  or 
apron,  whilst  operating  upon  the  floats,  or  buckets. 

The  motion  of  the  buckets  upon  their  hinges  is  effected  in  a  man- 
ner similar  to  that  of  the  valves  in  several  rotary  engines. 


33.  For  a  Machine  for  Pointing  Pegs  for  Boots  and  Shoes; 
William  A.  Greenwood,  Palmer,  Hampden  county,  Massachu- 
setts, February  19. 

Although  the  drawing  which  accompanies  this  specification  repre- 
sents the  whole  machine  very  well,  yet  those  parts  upon  which  its 
operation  principally  depend8,hire  neither  shown  or  described  in  de- 
tail. There  is  a  part  called  tne  cutter,  which  is  to  point  the  pegs, 
and,  we  suppose,  from  the  general  representation,  that  it  ope- 
rates like'a  plane,  with  a  sharp  angle,  and  grooves  the  end  of  the 
block  which  is  to  be  split  into  pegs.  A  carriage  upon  which  the 
block  is  placed  is  made  to  advance  by  regular  steps,  as  the  cutter 
works.  The  whole  is  set  in  motion  bj  means  of  a  crank.  The  claim 
is  to  the  whole  of  the  foregoing  machine. 


34.  For  an  improvement  in  the  Sawing  of  Boards  by  means 
of  a  machine  called  the  Economical  Sawyer;  Reuben  Jacobs, 
Wilton,  Saratoga  county,  New  York,  February  22. 

<<The  objects  proposed  to  be  accomplished  by  the  economical 
sawyer,  are  to  saw  boards  and  other  timber  without  a  stubshot,  and 
to  gauge  the  thickness  of  the  board,  or  other  thing,  into  which  the 


Digitized  by 


Google 


Jimerican  Patents  Jbt'  February^  urith  RtmaHlts.     377 

nw  log  is  to  be  sawn,  and  to  keep  the  saw  log  plumb  while  it  is  be* 
ing  sawed." 

The  mode  of  effecting  these  objects  is  particular!  j  explained  in  the 
specification;  the  head  blocks  of  the  carriage  of  a  common  saw  mill 
have  the  dogs  so  constructed  and  arranged,  and  there  is  a  rack  and 
pinion  for  the  purpose  of  moving  the  log^  constructed  in  such  a  way 
as  to  attain  the  proposed  ends.  The  claims  are  to  the  particular 
parts  represented  as  the  invention  of  the  patentee. 


35.  For  a  Machine  for  moving  Earthy  Stones,  fye.;  Sha- 
drach  Davis,  Dartmouth,  Bristol  county,  Massachusetts,  Febru* 
Rnr22. 

The  body  of  this  machine  resembles  the  common  scraper  used 
for  removing  earth;  but,  instead  of  a  straight  cutter,  the  edge  is 
formed  into  points  like  those  of  the  shovel  plough,  which  are  intend* 
ed  to  cut  the  ground  more  easily  than  the  ordinary  cutter. 

It  IS  proposed  to  mount  this  scraper  upon  a  carriage,  with  wheels, 
so  constructed,  that  by  means  of  4)afts  and  chains  acted  upon  by  le« 
vers  or  cranks,  it  may  be  lowered,  to  allow  its  points  to  enter  the 
ground,  and  that  when  loaded  it  may  be  raised  and  removed  where 
reanired.  When  the  earth  is  to  be  deposited  in  the  vicinity,  it  is 
to  be  used,  like  the  common  scraper,  without  a  carriage.  The  claim 
is  to  <*  the  points,  or  shares  with  cutters  in  the  fore  parts;  and  the 
application  of  said  scraper  to  wheels,  and  the  form  of  hanging  it| 
together  with  the  applying  of  said  points  to  scrapers  drawn  witnout 
wheels,**  '     - 

The  drawing  accompanying  this  specification,  which  is  referred 
to  throughout,  is  wretchedly  executea,  leaving  most  of  the  parts, 
and  ail  the  particalars,  to  the  imagination. 


36.  For  an  improvement  in  making  Bedsteads;  Rufus  Belt, 
Centreville,  Bourbon  county,  Kentucky,  February  22. 

The  great  improvement  here  claimed  has  been  so  often  patented, 
that  if  the  mere  act  of  patenting  will  afford  security,  it  must  by 
this  time  be  well  secured.  On  one  end  of  each  rail  there  is  to  be 
a  right  hand,  and  on  the  opposite  end  a  left  hand  screw,  which  are 
to  screw  into  the  opposite  posts  by  turning  the  rail  one  way.  Were 
the  contrivance  new,  it  would  still  be  a  poor  one,  and  we  apprehend 
that  age  has  not  improved  it.  Those  who  know  any  thing  about 
cutting  screws,  especially  in  wood,  are  aware  that  it  is  nearly  im- 
possible to  cut  two  which  should  bring  up  to  the  shoulder  correctly, 
and  that  were  they  made  to  do  so  at  first,  they  would  still  wear  and 
, strain  unequally. 

There  have  been  at  least  three  patents  for  this  very  same  affair 
granted  within  three  years. 


37.  For  a  Fire  Engine;  Nathan  Pierce,  Whitehall,  Wash- 
ington county,  New  York,  February  28. 
Vol.  VIL— No.  6.— Juke,  1831.  48 
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Two  cTliiiden  are  to  be  vied  in  this  engwey  etch  of  wlueh  is  to 
act  M  a  doable  forcinji  pemp;  haTing  a  tnpplj  and  a  discharge  mpe 
at  each  end,  with  their  proper  TalTcs,  and  the  piston  rods  woriing 
thraugh  stuffing  boxes.  The  four  snppljr  pipM  terminate  in  one 
common  suction  pipe,  and  the  bur  discharging  pipes  also  unite  in  one. 

It  is  proposed  to  work  this  pump  bj  turning  a  crank,  or  cranks, 
from  the  shaft  of  which  pitmen  operate  upon  die  pistons  of  the  bar- 
rels. No  mention  is  made  of  an  air  chamber.  There  is  no  claim 
made,  but  we  are  told  that  **some  among  the  manj^  advantages  of 
an  engine  constructed  upon  the  principle  aboTo  mentioned,  over  any 
that  Mve  previously  been  built,  are,  tnat  the  cost  of  buHding  it  will 
be  much  less;  that  a  more  uniform  and  constant  stream  of  water  maj 
be  forced  out;  that  the  friction  is  so  much  less,  and  the  machinerj 
so  simple,  that  it  is  believed  that  not  more  than  half  the  power  ne- 
cessary to  work  an  en^ne  upon  the  old  plan,  will  be  requisite  for 
this;  and,  finally,  that  it  will  be  much  less  liable  to  get  out  of  repur 
than  any  that  have  been  made  upon  different  principles.'' 

It  would  have  been^more  satisfactory  had  the  patentee  told  us  for 
what,  in  particular,  he  takes  his  patent;  we  suppose,  however,  that 
it  is  for  the  appUeaiian  of  one  cylinder  as  a  double  forcing  pump,  to 
the  fire  engine,  as  in  the  principle  of  the  pump  there  is  nothing  of 
novelty. 

We  are  compelled  to  dissent  from  most  of  the  conclusions  at  which 
the  patentee  has  arrived;  we  cannot  conceive  that  a  pump  with  eight 
valves  is  more  simple,  or  less  liable  to  get  out  of  order,  than  one 
with  four,  or  that  pistons  which  are  to  work  water  tight  through  stuf- 
fing boxes,  will  require  as  little  attention  as  those  with  open  cylin* 
derSk  We  are  also  of  opinion  that  the  engine  must  cost  more  than 
the  ordinary  double  chamber  engine;  and  a  more  uniform  and  con- 
stant stream  of  water  than  is  thrown  by  a  well  made  fire  eng^ie  of 
the  usual  construction  is  scarcely  possible,  and  certainly  impossible 
without  an  air  vessel. 


38.  For  an  Axhiree  for  wheel  carriages  of  all  descripti<»8; 
Rezin  Haslup,  Baltimore,  Maryland,  February  24. 

The  axle  is  to  be  divided  into  two  parts,  and  is  to  run  in  collars 
upon  the  carriage,  instead  of  in  boxes  in  the  wheels.  The  end  of  the 
axle  which  enters  the  wheel  is  to  be  square,  and  fixed  permanently 
in  it. 

There  is  no  claim,  and  axles  have,  in  many  instances,  been  fixed 
in  this  manner;  what  there  is  of  novelty  in  the  proposed  mode  of 
doin(^  it,  we  arejunable  to  discover.  In  Eastman  and  Rix's  wheel, 
mentioned  at  p.  252,  the  axles  are  so  fixed. 


39.  For  a  composition  of  matter  to  be  used  in  the  art  of 
House^  Coach^  and  other  Painting;  Chandler  Metcalf,  Hano- 
ver, Grafton  county,  Maine,  February  25. 

*^  The  compound,  or  composition  of  matter,  is  to  be  used  in  mix* 
ing  paints  and  putty.    Take  one  gallon  of  common  soft  soap,  or  a 
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fnfflcient  quantity  of  bar  or  brown  soap  to  make  a  gallon  of  soft 
soap,  add  six  gallons  of  rain  or  river  water,  having  previously  dis- 
solved in  the  water  one  ounce  of  sugar  of  lead  to  every  gallon  of 
water;  mix  these  iogredients  well  together;  then  add,  for  outside 
jMiinting,  six  gallons  of  raw  unadulterated  linseed  oil;  or  a  less  quan- 
tity of  oil  win  answer  for  old  buildings,  and  rough  kinds  of  work. 
With  this  composition  mix,  or  combine,  paints  formed  from  or  com- 
bined with  lead,  as  well  assail  other  paints  or  colouring  substances 
used  in  painting.  The  paints  to  be  ground,  mixed,  and  laid  on  in 
the  same  way  and  manner  as  when  mixed  with  clear  oil,  as  has  been 
heretofore  practised.  For  painting  oil  cloth,  coaches,'^sign8,  insides 
of  houses,  &c.  where  the  paint  is  required  to  dry  expeditiously;  in- 
stead of  usins;  all  raw  oil,  as  above,  use  a  part,  or  all,  of  boiled  oil; 
in  all  cases  tfiinning  the  paint  with  the  above  composition,  or  spirits' 
of  turpentine." 

The  foregoing  is  the  whole  of  the  descriptive  part  of  the  specifica- 
tion. What  benefit  the  soap  is  to  produce  we  are  not  told,  but 
its  eflect,  undoubtedly,  must  be  to  render  the  paint  less  durable,  or 
more  readily  acted  upon  by  water.  We  see  no  difference  between 
mixing  soap  with  the  oil,  or  adding  to  it  a  portion  of  caustic  ^tash, 
which  should  convert  a  part  of  it  into  soap,  and  thus  render  it  niifr> 
cible  with  water. 


40.  For  an  improvement  in  Mortise  Door  Fastenings;  Leo- 
nard Foster,  Boston,  Massachusetts,  February  25. 

This  is  to  be  a  substitute  for  the  common  mortise  lock;  but  it  is 
to4>e  so  constructed  as  not  to  occupy  more  than  half  the  width,  or 
thickness,  usually  required  for  such  locks;  adaptine  it,  therefore,  to 
thinner  doors,  and  weakening  the  door  much  less  than  ordinary. 

The  bolt  is  to  be  shot  forward  either  by  a  turning  or  sliding  knob, 
which  projects  through  the  escutcheons.  The  escutcheons  are  to  be 
made  of  metal  plates,  three  inches  square,  and  as  the  body  of  the 
lock  is  but  two  inches,  the  screws  by  which  these  are  fastened  enter 
the  solid  parts  of  the  door,  above  and  below  the  lock.  On  the  inside 
of  the  door  there  is  a  small  bolt  which  enters  the  main  bolt,  and  se- 
cures it  in  its  place.  When  it  is  desired  to  have  the  door  to  lock 
on  the  outside,  a  small  lock,  like  those  used  for  drawers,  is  fixed  un- 
der, the  bolt  of  the  mortise  lock,  which  has  a  notch  in  it  to  receive 
the  bolt  of  the  small  lock.  The  advantage,  thus  obtained,  is  the  car- 
rying of  a  small  key  instead  of  a  large  one.  To  enable  the  bolt  to 
spring  back  as  the  door  closes,  the  plate  on  the  door  post  is  made  to 
slope,  the  thickness  of  the  bolt  itself  not  being;  sufficient  for  that 
purpose. 

The  claims  are  to  the  construction  and  arrangement  of  the  various 
parts  of  the  door  fastening. 


41.  For  improvements  in  the  Printing  Press;  Amos  Sher- 
man, city  of  New  York,  Febnjanr  26. 
The  cheeks  and  cross  timbers  of  this  press  resemble  those  in  com- 
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flMn  use.  The  pliitt€n  is  worked  by  a  toggle  joint,  aad  borne  up 
by  spiral  springs  in  the  manner  of  many  of  the  modern  presses.  The 
kandle,  or  lever,  is  fixed  upon  the  middle  of  the  near  cheeky  and 
when  the  platten  is  raised,  its  position  is  nearly  vertical.  The  pull 
is  downwards,  which  the  patentee  says  is  the  most  advantageous  way 
of  working.  There  is  a  mortise  made  through  the  cheek,  througli 
which  a  rule  joint  passes,  and  upon  this  the  lever  acts,  which  ope- 
rates  upon  the  toggle  joint. 

The  press  is  double,  having  a  form,  inking  apparatus,  frisket,and 
other  appendages  on  each  side  of  the  platten.  There  is  a  rounce 
also  on  each  side,  as  it  is  intended  to  employ  two  men  to  work  the 
press,  and  two  girls  to  attend  to  the  sheets.  The  two  parts  are 
connected  by  iron  bars,  which  can  be  removed,  and  the  press  work- 
ed as  a  single  pressy  when  desired.  The  claims  are  in  the  following 
words. 

^  First,  I  claim  that  part  of  the  press  as  I  have  described  it,  form- 
ing a  single  combination;  its  main  parts  consisting  of  the  bar  handle^ 
the  two  upright  pieces,  and  the  two  horizontal  pieces.  I  do  not 
claim  the  bar  handle,  nor  either  of  the  four  pieces  abstractedly,  but 
I  claim  the  bar  handle  as  used  by  me  in  its  upright  position,  that 
position  being  the  easiest  for  working.  I  claim  the  bar  handle  and 
near  horizontal  piece  as  united  by  me  by  the  joint;  regard  being  had 
to  their  relative  situations  and  the  purpose  they  serve.  I  claim  the 
two  upright  pieces  and  farther  horizontal  piece,  as  they  are  moved 
by  the  near  horizontal  piece,  and  as  the  further  horizontal  piece  is 
united  to  the  near  horizontal  piece.  I  do  not  claim  the  toggle  joint 
abstractedly,  but  I  claim  it  as  constructed  and  moved  in  the  pecu- 
liar manner  I  have  described  it,  with  the  horizontal  piece  between 
the  two  upright  bars. 

<^  Second.  I  claim  the  cylinder  for  winding  up  the  blanket,  not  ab- 
stractedly, but  for  this  purpose,  and  also  for  drawing  out  the  frisket 
I  claim  the  roller  with  its  bellying  form,  inserted  in  the  cylinder, 
and  the  channel  in  which  it  revolves,  and  the  union  of  the  roller  and 
cylinder  for  the  purposes  which  they  serve.  I  claim  the  blanket, 
not  abstractedly,  but  as  made  in  one  piece,  and  placed  as  I  have  de- 
scribed it,  held  at  one  end  by  the  rollers,  and  at  the  other  by  the 
lath.  I  claim  the  lath  with  its  bellyiog  edge,  for  the  purpose  of 
holding  and  straightening  the  blanket.  I  claim  the  guides  of  the 
lath  for  the  purpose  which  they  serve  in  being  forced  towards  the 
platten  by  the  frisket  guides,  and  forcing  the  frisket  guides  from  the 
platten.  I  claim  the  hooks  on  the  corners  of  the  bed,  the  guides  on 
the  corners  of  the  frisket,  and  the  ways  containing  channels  in  which 
the  rollers  run,  as  I  have  described  them,  and  for  the  respective  pur- 
poses which  they  answer  in  carrying  in  the  frisket  and  blanket.  I 
claim  also  the  ways  containing  grooves  in  which  the  guides  of  the 
lath  and  frisket  run  for  that  purpose. 

<*  Third.  I  claim  the  union  of  two^beds  in  one  press,  pressed  alter- 
nately by  a  single  platten;  and  the  union  generally  of  the  two  halves 
of  the  press^  for  the  purposes  for  which  they  are  united.    I  claim 
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the  bar  anitiDg  the  two  beds,  and  the  arraneement  of  the  tail  irons 
between  the  l^ds,  to  prevent  the  tail  irons  trom  interfering. 

<*£verj  other  part  of  the  press  described  above,  except  what  I  hava 
thus  claimed  as  mj  own  invention,  is  not  mine;  but  1  declare  the 
same  to  be  old,  and  known  before  this  mj  application. '* 


42.  For  improvements  in  the  Steam  Engine;  Hugh  Gor- 
don, city  of  New  York,  an  alien,  but  having  resided  two  years  in 
the  United  States,  February  27. 

The  steam  engine  of  which  this  purports  to  be  an  improvement, 
b  the  vibrating  engine  working  upon  trunnions  on  the  centre  of  the 
cylinder. 

The  patentee  says,  ^'  the  only  parts  and  combination  of  parts  of 
the  above  described  engine  which  I  claim  as  my  improvements,  are 
the  foUowino;,  namely,  the  double  packed  joint  aforesaid,  and  the 
combining  the  vibrating  engine  with  the  double  steam  chest  and 
slide  valves,  together  with  the  opening  and  shutting  of  the  steam 
passages  by  forming  a  connexion  between  the  valve  rod,  and  a  de- 
tached standard  at  rest,  by  means  of  connecting  rods,  a  forked  lever, 
and  a  moveable  standard.'^ 

Accompanying  the  specification  are  ten  distinct  and  well  drawn 
figures,  explaining  the  particular  arrangements  adopted  by  the  pa- 
tentee; as  these  are  all  things  of  mere  detail,  they  cannot  be  explain- 
ed without  engravings. 


48.  For  an  improved  Penrfw/um  Churn;  Caleb  Angevine,  city 
of  New  York,  February  28. 

The  churn  is  the  common  dasher  churn,  the  rod  of  which  is  to  be 
worked  up  and  down  by  a  pendulum.  A  frame  is  to  be  made, 
across  the  upper  part  of  which  there  is  to  be  a  shaft  turning  upon 
gudgeons;  from  this  hangs  a  weighted  pendulum.  The  shaft  is 
crossed  by  a  lever,  one  end  of  whicli  is  attached  to  the  dasher  rod; 
from  the  other  a  pitman  descends  to  a  treadle.  The  pendulum  may 
be  made  to  vibrate  by  the  hand;  or  the  foot  may  be  placed  upon  the 
treadle  for  the  same  purpose.  The  claim  is  to  <«  the  application  of 
the  pendulum  principle  to  the  dasher,  which  equalises  the  power 
applied,  and  assists  in  passing  the  reacting  points  in  the  rise  and  fall 
of  the  dasher;  and  also  in  the  application  of  the  foot  power,  which 
relieves  the  arms  and  chest  in  the  act  of  churning." 

We  apprehend  that  this  machinery  would  be  improved  by  removing 
the  frame,  the  shaft,  the  pendulum,  the  pitman,  and  the  treadle,  and 
taking  hold  of  the  dasher  by  the  hands,  as  dairy  maids  have  been  in 
the  practice  of  doing  from^time  immemorial. 
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Speoivications  of  American  Patents. 
S^tecyicaiian  if  a  patent  for  a  Machine  for  ItnpeUing  Saw  Mills  and 
other  toorka  by  water^  called  Strode^s  Reaction  Wheel,    Granted 
to  Joseph  C.  Strode,  Tleacher,  £ast  Bradford^  Chester  county^ 
Pennsylvania^  February  8,  1831. 

There  is  a  wooden  shaft  seyen  feet  sit  inches  long,  sixteen  inches 
in  diameter  at  the  larger  end,  and  fourteen  at  the  smaller;  in  the 
centre  of  this  shaft,  is  made  around  hole  eight  inches  in  diameter  at 
the  larger  end,  and  six  at  the  other;  the  area  of  this  hole  will  vary 
directly  as  the  power  required,  and  inyerseljr  as  the  subduplicate 
ratio  oF  the  heignt  of  the  head  aboye  the  centre  of  the  shaft— a,  a, 
a,  a,  are  six  hollow  arms,  six  inches  in  diameter,  set  perpendicnlarly 
in  the  shaft,  A,  at  equal  angular  and  linear  distances,  forming  a  true 
spiral  curve  from  one  end  to  the  other.  The  holes  throu^  these 
arms  are  three  and  a  half  inches  in  diameter.  Near  the  end  of  each 
arm  is  a  hole  one  and  three-quarters  inch  in  diameter,  so  situated 
that  the  axis  of  the  shaft.  A,  is  perpendicular  to  the  plane  passing 
through  the  axis  of  the  hole  and  that  of  the  arm,  and  so  ^at  a  plane 
passing  through  the  axis  of  the  hole  perpendicular  to  the  aforesaid 
plane,  shall  be  a  tangent  to  the  circle  formed  by  the  middle  point  in . 
the  axis  of  the  hole,  by  the  revolution  of  the  machine  on  its  axis. 
The  distance  of  the  centre  of  this  hole  from  the  centre  of  the  shaft, 
is  thirty-three  inches,  and  will  yarj^  directly  as  the  power  required 
and  the  subduplicate  ratio  of  the  height  of  the  head  above  the  centre 
of  the  shaft.  A,  and  inyersely  as  the  number  of  revolutions  desired. 
The  area  of  the  hole  will  vary  inversely  as  the  subduplicate  ratio  of 
the  height  of  the  head,  and  directly  as  the  power  required.  The 
distance  between  each  two  of  the  planes  passing  throu^  the  axis  of 
the  arms  to  which  the  axis  of  the  shaft.  A,  is  perpendicular,  is  ele- 
ven inches,  and  will  not  answer  to  be  nearer,  because  the  water 
from  each  arm  nearer  the  lar^r  end  would  impinge  against  the  back 
•  of  the  next  arm,  and  thereby  impede  its  motion;  so  that  if  the  num- 
ber of  arms  be  increased,  the  length  of  the  shaft  must  be  increased 
in  proportion. 

The  arms  are  made  fast  in  the  shaft  by  means  of  a  tennon  with  a 
dovetail,  as  represented  by^figure  H,  the  side  of  the  tennon  on  which 
the  dovetail  is  made  is  rather  narrower  than  the  opposite  side,  and 
the  mortise  in  the  shaft  is  of  the  same  shape,  so  that  when  the  wedge, 
I,  is  driven  in  on  the  side  opposite  to  the  dovetail,  it  will  be  firm 
and  tight  on  all  sides. 

B,  is  a  hollow  cylinder  eight  inches  in  length  with  a  rim  on  one 
end,  one  inch  and  a  quarter  wide,  and  three-quarters  of  an  inch 
thick.  The  diameter  of  the  hole  is  eight  inches,  the  same  as  that 
in  the  shaft  A.  Its  diameter  from  out  to  out  is  nine  inches  and  a 
half,  hair  its  length;  the  other  half,  or  the  part  A,  is  nine-inches 
and  a  Quarter  at  the  shoulder  where  g  terminates,  tapering  to  the 
end,  where  it  is  nine  inches.     This  cylinder  is  let  through  the  plank, 
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D,  of  the  trunks  which  is  three  inches  thick,  with  its  rim  on  the  in- 
side, which  is  sunk  in  the  plank  three-ouarters  of  an  inch  deep,  or 
so  as  to  face  with  the  inside  of  the  planlc.  It  is  made  at  the  same 
time  firm  and  water  tight  b^  means  of  eight  screw  bolts,  each  three 
inches  and  a  half  long,  driven  in  from  the  outside  through  holes 
made  in  the  rim,  where  it  is  screwed  up  firmljr  and  rendered  tight 
bj  means  of  burs.  The  part  A,  is  four  inches  in  length,  and  goes 
into  the  cylinder,  F,  which  is  of  the  same  length,  and  is  made  fast 
in  the  shaft.  It  has  four  wings  to  keep  it  from  turning.  This  cy- 
linder is  of  such  a  capacity  that  it  will  work  easiljr  on  the  part  A, 
and  at  the  same  time  not  allow  too  much  play.  G,  is  a  lead  washer 
one  inch  and  a  quarter  wide,  three-eighths  ot  an  inch  thick,  and  its 
inner  diameter  eight  inches.  This  washer  and  an  iron  follower  of 
the  same  dimensions,  are  screwed  against  the  ends  of  h  and  F,'( which 
are  turned  so  as  to  face  exactly,)  by  means  of  eight  screws  going 
through  them  and  securing  into  the  end  of  A.  This  is  in  order  to 
render  them  water  tight. 

B,  is  a  cast  iron  friction  wheel,  fourteen  inches  in  diameter,  run- 
ning with  its  periphery,  which  is  turned ''true,  against  the  iron  band 
F,  on  the  shait,  (the  band  being  also  turned,^  thereby  supporting  the 
weight  of  the  shaft.  A,  to  prevent  too  much  friction  on  the  gudgeon, 
A,  of  figure  E.  The  ^dgeons  of  the  friction  wheel  run  on  the  mid- 
dle of  the  two  cross  pieces,  d  and  e,  made  of  wood,  which  are  sup- 
ported by  the  upright  pieces,  6, 6,  of  plank,  two  inches  thick,  spiked 
at  the  bottom  to  the  sill,  C,  and  made  firm  at  the  top  by  the  inch 
board,  c,  going  across  from  one  to  the  other  and  nailed  to  each. 

In  the  roregoing  description  are  given  the  dimensions  of  a  machine 
DOW  in  operation,  for  impelling  a  saw  mill  under  a  head  of  twenty 
feet.  Ifa  larger  or  smaller  wheel  is  required,  the  dimensions  of  the 
several  parts  will  vary  according  to  the  proportions  given. 

Some  additional  power  may  be  obtained  bv  the  application  of  a 
funnel  to  each  of  the  holes  in  the  ends  of  the  arms,  a^  a^  a^  a9> 
&c.  the  small  end  of  the  funnel  being  applied  to  the  hole,  and 
the  wide  end  standing  outward.  These  funnels  may  be  of  small 
blocks  of  wood  with  a  hole  bored  through  the  middle  of  each,  and 
hollowed  on  the  inferior  side  so  as  to  fit  the  arms  to  which  they  may 
be  attached,  firmly,  by  nails  or  screws.  The  holes  in  the  blocks 
should  correspond  in  capacity  and  position  on  the  inferior  sides  with 
the  holes  in  the  arms,  and  should  gradually  widen  in  the  true  fun- 
nel shape  towards  the  outer  surface  of  the  blocks.  These  funnels 
may,  or  may  not,  be  attached,  at  the  option  of  the  constructor  $  the 
machine  will  operate  very  well  without  them,  though  it  is  believed, 
from  experiment,  with  some  increase  of  power  with  them. 

If  a  reciprocating  motion  is  desired  it  may  be  obtained  by  means 
of  a  crank  on  the  axle  of  the  shaft  A.  In  the  machine  above  de- 
scribed the  crank  is  at  the  end  of  the  axle:  but  if  the  axle  a  little 
prolonged,  be  made  to  work  on  a  point  fixed  in  a  permanent  block 
placed  directly  opposite  the  smaller  extremity  of  the  shaft,  and  in 
the  intermediate  space  between  the  end  of  the  shaft  and  the  block, 
the  axle  be  so  shaped  as  to  form  a  crank,  by  which  the  reciprocating 
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rooTeraentmaj  begivfiB,  IKere  w)U  beless  frictioti  tod  cooMquentl  j 
a  gaiQ  of  power. 

Joseph  C«  Strops. 
Slrode^s  Reaction  TFheel. 


f\ 


Spmfication  of  a  patent  for  a  mode  of  conairucting  FlueSi  or  Stoves, 
for  the  Curing  or  Drying  of  Tobacco.  Granted  to  David  G.  Tuck, 
Halifax  Court  Hoitse^  Virginia^  February  15,  1831. 

To  all  to  whora  these  presents  shall  come: — Be  it  known,  that  I, 
David  G.  Tuck,  have  invented,  or  discovered,  a  new  and  useful  im- 
provement in  the  construction  of  flues,  or  stores,  for  the  curing  or 
frying  of  tobacco,  bj  which  the  whole  or  greater  part  of  the  smoke, 
as  may  be  preferred,  is  excluded,  and  the  expenses  consequent  upon 
the  process  very  much  diminished;  and  that  the  following  is  a  full 
and  exact  description  thereof. 

The  material  of  which  I  usually  construct  the  said  flues  or  stovefli, 
18  common  brick,  as^  under  mos^  circumstances,  it  is  more  readily 
obtained,  and  is  less  costly  than  any  other.  They,  however,  may  be 
made  of  stone,  iron,  fire  brick,  slabs,  or  tiles,  made  and  bakcMl  in 
the  manner  of  brick,  or  of  other  materials. 

The  dimensions  of  my  said  flues,  or  stoves,  must  be  varied  to  suit 
the  size  of  the  barn,  or  drying  house,  in  which  they  are  to  be  used; 
and  they  will  also  admit  of  considerable  variation  in  this  particular 
in  houses  of  any  size,  whilst  the  principle  of  construction  may  jti 
be  retained.  For  the  sake  of  description,  I  assume  certain  dimen* 
aions,  which  I  have  found  to  answer  the  intention  perfectly,  but  do 
not  intend  to  establish  anj/idimit  in  tiiis  particular. 

These  stoves,  or  flues,  are  to  be  so  constructed  that  they  maybe 
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•applied  with  fael  from  the  outside  of  the  house,  and  that  the  smoke, 
and  other  vapours  from  the  fire,  which  it  may  be  desirable  to  ex- 
clude from  the  interior  of  the  building,  shall,  after  passing  through 
the  larger  flue,  or  stove,  in  which  the  fire  is  contained,  to  a  spot  near 
tiie  centre  of  the  building,  return  through  a  second,  but  smaller  flue, 
which  maj  be  parallel  to,  and  in  contact  with  that  first  named,  and 
be  delivered,  or  have  its  exit,  near  the  opening  for  feeding  the  fire. 

Suppose  my  Jmrn  to  be  twenty  feet  square,  and  of  the  ordinary 
height  Near  the  middle  of  one  end,  or  side,  of  the  barn,  I  make 
an  opening  for  the  mouth  of  my  flue,  or  stove;  this  flue,  or  stove,  is 
a  square,  or  arched  trunk,  about  SO  inches  in  width,  and  the  same 
in  heiffht  It  is  built  horizontally  upon  the  floor  of  the  barn,  and 
extends  within  it  to  the  distance  of  about  seven  feet  from  the  wall. 
The  outer  end,  where  the  fire  is  to  be  fed,  is  furnished  with  an  iron 
door  of  about  a  foot  square.  To  receive  the  inner  end  of  this  flue, 
a  square,  br  other  formed  pen,  or  box,  is  erected  of  brick,  or  other 
materials.  This  pen,  or  box,  may  be  four  feet  in  length,  and  two  in 
width,  and  of  the  same  height  with  the  larger  flue,  or  stove,  which 
terminates  in  it.  It  should  stand  at  right  angles  with  the  flue,  or 
stove,  which  is  to  enter  it  on  one  of  its  broad  sides.  The  smaller 
flue,  through  which  the  smoke  is  to  return,  also  opens  into  this  box, 
or  pen,  alongside  of  the  large  flue,  and  may  return,  and  pass  through 
the  building,  in  the  vicinity  of  the  fire  place,  or  feeding  door.  This 
second  flue  may  be  made  of  the  same  materials  with  the  former,  but 
need  not  be  more  than  one-fourth  of  its  size.  From  the  end  of  it,  a 
flue,  or  pipe,  is  erected  perpendicularly  to  the  height  of  four  or  five 
feet,  to  serve  as  a  chimney  to  furnish  a  ciraft,  and  carry  off  the  smoke. 
The  interior  diameter  of  this  chimney  need  not  exceed  seven  or 
eight  inches;  and  an  iron  plate,  or  some  other  flat  article,  must  be 
provided  to  stop  the  draught  when  required,  by  being  placed  upon 
the  top  of  said  flue. 

It  is  manifest  that  in  a  structure  of  this  kind,  a  fire  maybe  made, 
and  that  the  smoke  will  pass  out  at  the  chimney;  but  as  soon  as  the 
wood  is  charred,  and  the  fire  burns  clear,  it  is  intended  to  adroit 
the  heated  air  into  the  barn,  and  to  stop  the  draught  through  the  flue, 
or  chimney.  For  the  purpose  of  admitting  the  heated  air,  the  pen, 
or  box,  before  described,  is  provided  with  an  iron,  or  other  door,  or 
stopper,  opening  from  it  into  the  barn.  This  door  may  be  twenty 
inches  square;  it  may  be  fixed  by  hinges,  or  otherwise,  so  that  it 
may  be  opened  as  soon  as  the  smoke  has  ceased  to  escape  from  the 
chimney,  and  at  this  time  the  top  of  the  chimney  may  have  its  cover 
placed  so  as  entirely,  or  partially^  to  stop  the  draught  through  it. 

A  second  flue,or  stove,  constructed  exactly  like  the  one  just  describ- 
ed,vwith  all  its  appurtenances,  is  to  be  erected  on  the  opposite  side  of 
the  bam.  The  pens,  or  boxes,  forming  the  termination  of  each  of 
these  flues^  or  stoves,  will  thus  leave  a  passage  of  about  two  feet  be- 
tween them,  on  the  centre  of  the  floor. 

These  flues,.or  stoves,  may  be  used  either  separately  or  conjointly; 
it  will  be  found  best,  however,  always  to  make  a  nre  in  each,  as 
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there  will  then  be  no  interval  in  which  the  heated  air  Trom  the  firt 
may  not  be  admitted  directly  into  the  bam. 

The  manner  in  which  the  heat  may  be  regularly  distribnted,  and 
applied  to  the  caring  of  tobacco,  is  fall  j  described  in  the  specifica- 
tion of  a  patent  for  a  new  mode  of  caring  tobacco,  which  was  grant- 
ed unto  me  on  the  Ist  day  of  October,  1850.  To  the  system,  or 
mode  of  procedure  therein  described,  these  flues  and  stoves  are  par- 
ticularly adapted,  but  they  may  also  be  used  when  tebaceo  is  eared 
in  the  ordinary  way. 

Where  flues  are  carried  directly  through  a  bam,  or  dryins  house, 
the  draft  cannot  be  advantaeeously  managed,  and  most  of  tiie  heat 
is  losti  a  difficulty  completely  obviated  by  flues,  or  stoves,  constract- 
ed  upon  the  principle  above  described. 

What  I  claim  as  my  invention,  or  discovery,  is  the  application  of 
flues,  or  stoves,  constracted  upon  the  within  described  principle,  by 
which  the  heated  air  from  the  tuel  may  be  admitted,  directly,  into  a 
bam,  or  drying  house,  for  the  purpose  of  drying  and  curing  of  to- 
bacco, whilst  tne  smoke  may  be  entirely  excluded.  I  also  claim 
the  returning  of  the  draft  of  the  flue,  or  stove,  to  a  point,  at  or  near 
to  the  feeding  door  of  the  stove,  by  means  of  which  the  draft  of  the 
fire  is  readily  and  perfectly  managed,  so  as  to  produce  great  econo- 
my in  the  use  of  the  fuel. 

The  escape  floe,  however,  may  be  carried  out  at  any  part  of  flie 
building,  although  not  with  eauai  advantage.  It  may,  for  example, 
be  carried  directly  through  the  house,  and  yet  the  main  object  of 
my  patent,  thatofadmittiug  the  heated  air  without  the  smoke,  may 
stiil  be  attained.  D.  O.  Tuok. 

D.  O.  Tuck^i  Stoves  or  Ffues. 


A,  th«  stove  for  fuel.  B,  pen,  or  box.  C,  iron  door,  opening 
into  the  bam.  D,  return  flue  tor  smoke.  E,  pipe,  or  flue,  to  carry 
it  off. 


Specification  of  a  patent  for  an  improvement  in  the  cor^truetion  of  a 
Bucket  Water  Wheelj  used  for  the  purpose  of  giving  motion  to  hy- 
drauUe  works^  or  machinery.  Granted  to  Dean  Samuel  Ho  ward. 
LyonsdaUy  Brantingham  Toumshipj  Lewis  county f  New  Tork^ 
FAruary  16. 

A  COMMON  bucket  water  wheel  is  well  known  to  be  a  series  of 
buckets  suspended  at  the  end  of  a  certain  number  of  arms  passing 
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thraigh  a  riuilt  hung  vp  at  each  end  by  gnd^onfl,  or  pif  oto.  The 
inside  of  these  buckets  is  formed  bj  the  lining  of  the  wheel;  the 
bottom  is  a  narrow  board  varying  in  width  with  the  size  and  propor- 
tion of  the  wheel,  with  one  edge  jointed  to  the  linings  and  the  other 
edge  extending  directly  from  Oie  centre  towards  the  circumference 
until  it  meets  the  front,  which  inclines  from  the  circumference  in- 
warda  on  a  straight  line  in  a  sectional  direction  till  it  meets  the  bot- 
tom, which  forms  the  bucket* 
Bedion  ofapartofHouy' 
artPs  Buekd  WheeL 

The  improvements  thereon  are  as  follows: 
The  bucket  is  detached  from  the  lining  of  the 
wheel,  so  that  the  air  has  free  access  from  one 
bucket  to  the  other  all  around  the  wheel;  the 
front  is  a  board  warped,  or  bent,  in  such  a  man- 
ner as  to  take  and  retain  more  water,  looser  than 
the  common  wheel;  the  front  is  wider  ftan  the 
back,  so  that  all  the  surplus  water  must  escape 
over  the  back,  and  none  be  thrown  out  by  the 
centrifugal  force.  All  the  surplus  water  is  di- 
rected into  the  bucket  below,  (which  will  hold 
more  as  the  wheel  turns,)  by  a  board  for  that 
purpose  forming  the  lining  to  the  wheel  and  ex- 
tending down  by  the  back  of  the  bucket  If 
thought  necessary,  the  air  might  have  access 
through  the  lining  to  each  bucket 

D.  Howard. 


SpeeiJUalion  of  a  paieni  for  an  improvement  in  the  construction  of 
Steam  Boilers.  Granted  to  Levi  Disbrow,  city  of  New  Vorky 
February  18,  1831. 

Thk  object  of  this  invention  is  the  advantageous  application  of  an- 
thracite, or  other,  coal,  to  the  purposes  of  heating  water  in  the  boil- 
ers of  steam  engines.  The  boiler  may  be  made  of  cast  iron  or  any 
other  usual  materials,  of  any  dimensions  adapted  to  the  purpose. 
The  water  contained  in  the  boiler  is  heated  by  means  of  two,  or 
more,  furnaces  of  a  conical  (or  other)  form,  erected  within  the  boiler, 
having  their  bases,  or  the  grates  through  which  the  ashes  fall,  upon 
or  near  the  same  level  with  the  floor  of  the  boiler.  The  smoke  or 
gas  is  discharged  from  the  top  of  the  furnaces,  by  one  or  more  hori- 
zontal cylinders  passing  through  the  boiler  to  its  outer  surface.  Each 
furnace  is  replenished  witli  coal  by  means  of  a  pipe  or  feeder  of  a 
cylindrical  or  other  convenient  form,  passing  from  the  outer  surface 
of  the  boiler  through  the  same  into  each  furnace  at,  or  near,  its  top. 
Each  of  such  pipes  is  secured  by  a  door,  or  other  means,  at  the  sur- 
face of  the  boiler,  and  fixed  to  the  furnace  with  a  flanch  or  other 
suitable  connexion;  and  the  horizontal  cylinders  above  mentioned 
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are  aUo  secured  to  the  top  of  each  famace  with  a  aaitable  fiaiick  or 
connexion. 

The  said  Levi  Disbrow  claims  as  his  invention  the  advantmovs 
application  of  heat  to  the  boilers  of  steam  engines,  by  means  of  two^ 
or  more,  furnaces  for  anthracite,  or  other  coal,  erected  within  the 
boiler  itself;  and  as  parts  of  the  same  invention,  he  claims  the  mode 
of  supplying  such  furnaces  with  feeders  passing  into  them  from  the 
surface  of  the  boiler,  and  also  the  mode  of  discharging  the  gas  or 
smoke  of  the  coal  by  a  cylindrical  pipe,  or  pipes,  extendmg  firm  the 
top  of  each  furnace  to  the  outer  surface  of  the  boiler. 

Lbvi  Disbrow. 

Diabrow^a  Steam  Boilers. 


A,  boiler.     B,  B,  furnaces.    €,'C,  pipes  for  smoke.    D,  D,  feed- 
ers.   E,  E,  grates. 


Specification  of  a  patent  for  an  improvement  in  the  apparatus  for  Dis^ 
tilling.  Granted  to  Charles  Otis,  T\jmkhannock^  Luzerne  cotin- 
ty,  Pennsylvania^  February  16,  1831. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Charles  Otis, 
have  made  an  improvement  in  the  apparatus  used  for  distilling,  and 
that  the  following  is  a. full  and  exact  description  of  the  same. 

The  still  may  ^  constructed  in  the  ordinary  manner.  A  tubeis  to 
lead  from  the  beak  of  the  still  into  a  tub,  or  vessel,  which  contains 
low  wines.  The  top  of  the  tub  is  made  to  fit  steam  tisht,  and  the 
before  mentioned  tube  passes  through  it,  being  also  so  closely  fitted 
as  to  prevent  the  escape  of  any  vapour  around  it,  and  extending 
nearly  to  the  bottom  of  the  vessel.  The  vapour  from  the  beer  which 
is  contained  in  the  still,  will  thus  pass  into  the  vessel  containing  the 
low  wines,  and  cause  the  liquid  to  boil. 

A  tube  leads  from  the  upper  part  of  the  vessel  of  low  wines,  into 
a  second  tub  containing  a  still  worm,  and  called  the  heater.     This 
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heater  is  to  be  filled  with  the  beer  with  which  the  still  is  to  be  charg- 
ed* This  beer  becomes  heated  in  conseqaence  of  the  partial  con- 
densation of  the  vapour^inits  passage  tnroueh  the  worm.  Thia 
beater  is  to  be  elevated,  so  that  a  tube  inserted  near  the  bottom  of 
it  may  convey  the  heated  beer  into  the  still,  when  it  is  ready  for  a 
charge.  From  the  worm  in  the  hieater  the  spirit  is  conducted  through 
a  cooler,  in  the  usual  way. 

By  this  arrangement  of  the  distilling  apparatus,  the  low  are  con- 
verted into  hieh  wines,  by  the  operation  of  the  vapour  of  the  beer 
contained  in  the  still. 

I  usually  insert  the  still  in  a  second  vessel,  so  as  to  distil  by  a  wa- 
ter bath;  m  this  case  I  economize  heat  by  conducting  the  steam 
from  the  second,  or  outer  vessel,  by  means  of  tubes,  so  as  to  heat  a 
second  still,  or  to  aid  in  performing  other  operations  in  the  still- 
house,  to  which  it  may  be  applicable.  Sometimes  I  convey  the  steam 
through  a  tube,  provided  with  a  cock,  from  the  outer  vessel  into  the 
still.  This,  however,  I  do  not  claim  as  making  any  part  of  my  in- 
vention. 

What  I  claim  as  new,  and  for  which  I  ask  a  patent,  is  the  con- 
ducting the  vapour  from  the  first  distillation  of  the  beer,  into  a  ves- 
sel containing  low  wines,  in  the  manner,  and  for  the  purposes 
hereinbefore  described. 

Chas.  Otis. 

Note  hy  the  Ediior.^^We  do  not  perceive  the  difference  between 
the  plan  here  specified,  and  that  of  William  Cook,  which  will  be 
found  in  Vol.  5,  p.  157.  That  patent  was  issued  in  December,  1829. 


Specification  of  a  patent  for  an  improvement  in  the  Manttfaclure 
of  Gas  for  iUuminating  purposes.  Granted  to  Josbph  Bartok, 
city  of  New  Yorkj  an  alieny  bxd  a  resident  in  the  United  States  for 
two  years^  February  11,  1831* 

Be  it  known,  that  I,  Joseph  Barton,  have  discovered  a  new  and 
useful  improvement  in  the  manufacturing  of  gas,  for  illuminating  pur- 
poses, and  of  a  portable  nature,  and  that  the  followinff  articles  are 
used  as  a  combination  to  produce  said  gas  without  smell,  viz. 

Tallow,  spirits  of  turpentine  and  rosin  fused  together,  and  decom- 
posed through  red  hot  tubes. 

Turpentine  and  alcohol,        do.        do. 

Coal  tar  and  rosin,  do.        do. 

Coal  tar  and  tallow,  do.        do. 

Coal  tar,  (allow,  and  rosin,  do.        do. 

Seneca  oil,  coal  tar,  tallow,  and  rosin,    do.    do. 

India  rubber  and  Hydro  carbons,    do.     do. 

Oil  of  turpentine  and  rosin,    do.     do. 

The  foregoing  substances  contain  gaseous  matter,  which  when 
mingled  with  the  pure  illuminating  principle,  diminish  its  intensity, 
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and  increase  its  bulk.  The  application  of  the  combinationa  hereto- 
fore enumerated,  is  to  unite  two  or  more  of  these  hydro-carbons,  and 
decompose  the  mixture  so  as  to  form  a  com])ound  on  which  chemi* 
cal  agents  will  act  so  as  to  separate  the  deteriorating  from  the  bene- 
ficial, viz.  spirits  of  turpentine  bj  its  decomposition  furnishes  tin 
pure  illuminating  principle,  (Carburetted  Hjdroeen^)  mingled  with 
free  hydrogen,  and  carbonic  oxide  gases,  both  destitute  of  illnmi*- 
nating  prin9iple  or  properties!,  but  with  the  addition  of  a  small  portion 
of  rosin  previous  to  decomposition,  the  carbonic  oxide  is  converted 
into  carbonic  acid,  which  may  be  entirely  removed  by  washing  with 
an  alkaline  or  earthy  lixivium,  and  if  to  this  a  small  portion  of  tal* 
low,  or  oil,  be  added,  it  will  have  the  effect  of  converting  the  free 
hydrogen  which  the  mixture  still  contains,  into  pure  carburetted 
hydrogen,  which  will  be  perfectly  free  from  smell  or  smoke.  If  al* 
cohol  be  added  to  turpentine,  and  the  gaseous  mixture  resnltins 
from  its  decomposition  be  passed  through  an  alkaline  lixivium,  and 
thus  purified  from  carbonic  acid  and  other  deteriorating  gases,  the 
gas  tnus  produced  will  be  the  pure  illuminating  principle,  which 
when  compressed  by  a  peculiar  process  into  copper  recipients  with 
valves,  may  be  made  portable  and  applied  to  all  uses  where  liglit  ia 
essential. 

The  method  of  making  illuminating  gases  by  a  union  of  two  or 
more  vegetable,  animal,  or  mineral  hydro-carbons  has  never  before 
been  su^ested  or  acted  upon. 

JosBPH  Barton. 

Remarks  by  the  Editor. — We  were  placed  upon  tiptoe,  Bom* 
months  since,  by  the  announcement  in  the  New  York  papers,  that  a 
chemist  of  that  city,  Mr.  Barton,  had  made  some  important  disco- 
veries in  the  making  and  using  of  gas,  for  illumination,  and  if  we 
had  not  learned  from  experience  to  chasten  our  anticipations,  the 
result  would  have  been  sore  disappointment.  There  is  not  a  single 
fact,  or  principle,  noticed  in  the  foregoing  specification,  with  which 
every  chemist  was  not  perfectly  familiar,  and  therefore  there  ia  not 
a  point  in  it  which  can  lay  the  slightest  claim  to  discovery. 

We  are  first  told  that  the  gas  is  <<  of  a  portable  nature. ''  What 
does  this  mean?  How  much  more  portable  is  it  than  the  gas  from 
oil,  or  from  rosin,  made  at  the  New  York  gas  works?  If  the  paten- 
tee supposes,  as  he  evidently  does,  for  he  makes  it  the  very  foun- 
dation of  his  claim,  that  two  or  more  oleaginous,  bituminous,  or  resin- 
ous substances  have  never  been  mixed  together  for  the  manufacturing 
of  gas,  he  has  but  little  knowledge  of  the  history  of  that  art.  The 
name  of  kydro-carbom  with  which  he  labels  these  different  articles, 
has  not  been  enlisted  into  the  ranks  of  the  chemical  nomenclature, 
and,  we  apprehend,  will  not  be  received  as  a  volunteer.  The  last 
article  upon  the  list  of  compounds  to  be  used  is  scarcely  made  with 
a  view  to  economy.  The  cnemist  would  not  wish  to  convert  turpen- 
tine into  rosin  and  spirits,  for  the  sake  of  combining  them  together 
again,  for  the  manufacture  of  gas.  It  appears,  however,  according 
to  the  chemistry  of  this  specification,  (hat  rosin  is  to  be  added  to 
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apirito  of  tarpentine  io  order  to  convert  oxide  of  carbon  into  car- 
bonic acid.  We  wish  very  much  to  see  the  rationale  of  this  process, 
aa,  according  to  our  philosophy,  carbonic  acid  would  be  more  likely 
to  become  oxide  of  carbon,  by  heating  it  in  company  with  rosin,  than 
the  oxide  of  carbon  to  undergo  the  change  above  designated. 

As  regards  the  rendering  the  gas  portable,  the  information  given, 
is  most  meager,  or  rather  there  is  no  information  whatever  afforded; 
as  the  portable  ^as  company  of  London  knew,  before  they  commenc- 
'ed  their  operations,  that  gas  ^*  when  compressed  by  a  peculiar  pro- 
cess, into  copper  recipients,  with  valves,  may  be  made  portable^  and 
applied  to  all  uses  where  light  is  essential." 


Specification  of  a  patent  for  an  improvement  in  Carriages  and  Wa-^ 
gone  intended  to  travel  upon  Batl-roads,  Granted  to  William 
Howard,  Usq.  Civil  Engineer,  Baltimore,  Maryland,  jSprU  23, 
1831.    {mth  a  Copperplate.) 

Be  it  known,  that  I,  Wm.  Howard,  of  the  city  of  Baltimore,  and 
•tate  of  Marvland,  have  invented  a  new  and  useful  improvement  in 
carria^s  and  wagons  intended  to  travel  upon  rail-roads,  by  means 
of  w^ich  the  flanches  of  the  carriage  or  wagon  wheels,  are  prevented 
from  impinging  on  the  rails,  when  these  last  vary  from  a  right  line 
in  their  direction,  or,  in  other  words,  when  there  happen  to  be  curves 
in  the  location  of  the  rail-road,  so  that  the  friction  of  the  flanch 
against  such  curved  rail,  is  entirely  saved;  or,  if  the  flanch  should 
occasionally  touch  the  rails,  is  so  much  reduced  as  to  afford  no  ma- 
terial additional  resistance.  The  contrivance,  mode,  or  invention, 
by  which  this  most  desirable  result  is  obtained,  is  specified  in  the 
fiNlowing  words,  which  contain  a  full  and  exact  description  of  the 
construction  and  operation  of  the  said  machine  as  improved  by  me; 
alid  which  is  also  illustrated  by  the  accompanying  drawing,  which  is 
made  a  part  of  this  specification. 

I  employ  two  wheels,  placed  at  a  convenient  distance  in  front  of 
the  carriage,  or  wagon,  which  I  call  governor  wheels,  and  whose 
axis  of  rotation  is  always  kept  parallel  to  the  axis  of  the  fore  wheels 
by  a  frame  constructed  for  the  purpose.  Each  of  these  wheels  is 
composed  of  two  parts,  acting  separately  and  distinct  from  each 
other-^hat  is  to  say — ^the  flanch,  and  the  tread,  or  bearing  part  of 
the  wheel.  The  bearing  part  of  the  governor  wheel  is  made  to  re- 
volve upon  the  axle,  while  the  flanch^is  made  fast  to  the  same  axle. 
The  axle  of  the  governor  wheel  is  divided  into  two  parts,  on  the 
inner  ends  of  each  of  which  is  placed  a  bevel  cog  wheel,  which  two 
bevel  coff  wheels  work  into  a  third,  placed  on  the  side  next  the  fore 
axle  of  uie  wagon  wheels,  and  parallel  to  it;  so  that  while  one  half 
of  the  governor  wheel  axle  turns  one  way,  the  other  half  turns  in 
the  opposite  direction.  The  three  bevel  wheels  here  mentioned  are 
supported  in  a  convenient  frame,  which  also  keeps  the  two  parts  of 
the  governor  wheel  axle  revolving  on  the  same  right  line;  all  which 
is  represented  in  Fig.  3.  of  the  drawing.    The  centre  bevel  wheel, 
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which  effects  a  change  of  direction  in  the  opposite  parts  of  the  go- 
vernor wheel  axle,  moves  upon  an  axle,  which  extends  to,  and  unt^r, 
the  fore  axle  of  the  wagon  wheels  and  on  the  end  of  which  is  an 
endless  screw.  This  screw  works  the  end  of  one  arm  of  a  horizon- 
tal lever  provided  with  teeth  for  the  purpose,  whose  fulcrum  is  in  a 
frame  under  the  axle  of  the  fore  wheels  and  near  one  of  the  hubs, 
and  whose  other  arm,  which  is  bent  horizontally  at  right  angles  with 
tiie  first,  is  connected  with  and  acts  upon  a  horizontal  bar,  or  arm, 
fastened  to  the  axle  of  the  hind  wheels,  as  represented  in  figures  one 
and  two  of  the  drawing.  The  wheels  of  tike  wagon  revolve  upon 
their  respective  axles,  and  the  fore  and  hind  axles,  besides  the  usual 
coupling  bar,  are  so  connected,  as  that  the  axles  may  always  be  in 
the  position  of  the  radii  of  the  curve  on  which  they  may  be  moving, 
according  to  the  specification,  or  on  the  principle,  of  a  patent  here- 
tofore obtained  by  me,  for  an  improvement  in  ndl-way  carriages.  ^ 

Now  it  is  plainly  to  be  seen  that  the  carriage,  or  wagon,  with  its 
governor  wheel,  when  travelling  on  a  straight  rail-way,  will  not  have 
the  flanches  of  any  of  the  wheels  to  impinge  against  the  rails.  .  On  ar- 
riving at  a  curve,  however,  the  flanch  of  the  governor  wheel  imme- 
diately comes  in  contact  witii  the  outer  rail,  and  the  friction  there,- 
causes  it  to  turn  round,  together  with  the  bevel  wheel  attached  to  it. 
The  second,  or  intermediate,  bevel  wheel,  is  then  set  in  motion,  and 
the  endless  screw  at  the  end  of  its  axle,  moves  the  lever  that  is  con- 
nected with  the  bar  from  the  hind  axle;  which,  of  course,  changes 
the  direction  of  that  axle,  and  in  so  doing  changes  also,  bv  the  pe- 
culiar coupling  aforesaid,  the  direction  of  the  fore  aixle;  and  both  the 
fore  and  hind  axles  are  thus,  by  the  friction  of  the  flanch  of  the  go- 
▼eenor  wheel  upon  the  rail,  brought  into  the  position  of  radii  of  tiie 
curve  upon  which  the  carriage,  or  wa^n,  is  tnen  travelling,  without 
the  flanchesof  the  main  wagon  or  carriage  wheels^coming  in  contact, 
with  the  nuls. 

The  invention  and  improvement  here  specified  may  be  applied  at 
once  to  the  fore  wheels  of  the  carriage,  or  wagon;  which  would  then 
be  jrovemor  wheels  in  their  construction  and  mode  of  operation. 

What  I  claim  as  new,  and  as  my  own  invention  and  discovery,  in 
the  above  described  machine,  ancl  for  the  use  of  which  I  ask  an  ex- 
clusive privilege,  is  the  separation  and  distinct  action  of  the  flanch, 
and  the  tread  or  bearing  part  of  wheels  to  be  used  on  rail-roads;  and 
I  also  claim  as  my  own,  and  as  new  and  original,  the  particular  com- 
bination by  which  tiie  effect  is  produced,  as  described,  and  set  forth 
in  the  above  specification. 

Wm.  Howard. 

Explanation  of  the  JDraumg. 

Figure  1,  represents  a  side  view  of  the  carriage.  In  this,  every 
part  of  the  carriage  that  is  not  peculiar  to  the  present  invention,  and 
which  would  interfere  with  its  representation,  is  omitted. 

Figure  2^  is  a  plan  of  the  carriage.  In  this,  tiie  main  coupling  bar 
between  the  axles,  seen  in  Fig.  1,  is  omitted;  and  the  fore  asle  is 
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represented  by  the  dotted  line.  This  arrangement  permits  the  end- 
less screw  and  the  levers  that  effect  a  change  in  the  direction  of  the 
axles,  to  be  seen.  , 

Figure  9,  is  a  front  Tiew  of  the  governor  wheels,  showing  the  man- 
ner id  which  the  axle  is  divided,  the  bevel  wheels,  and  the  separa- 
ration  of  the  flanch  and  tread  of  the  governor  wheels. 


ENGLISH  PATENTS. 
Sjfec^ieation  of  a  Patent  granted  to  Charlxs  Dbrosne,  ofLdeesttr 
Square^  in  the  county  of  Middlesex^  Gentleman^  for  certain  tm- 
provemenu  in  extracting  iSugar  or  Siropfrom  Cant-Juke  and  other 
9ub8tanee8.--'Dated  29th  Nov.  1830. 

To  all  whom  these  presents  shall  come,  &c.  Slc^^Now  know  ye, 
that  in  compliance  witli  the  said  proviso,  I,  the  said  Charles  Derosne, 
do  hereby  describe  the  manner  in  which  the  said  invention  is  to  be 
performed,  by  the  following  description  thereof,  (that  is  to  sa^t)—- 

The  invention  consists  in  a  means  of  discolounns  sirops  of  every 
description,  by  means  of  charcoal  produced  by  the  distillation  of  bi- 
taminoos  pchistna  alone,  or  mixed  with  animal  charcoal,  and  even  of 
animal  charcoal  alone.  Whatever  sort  of  chareoal  it  mav  be,  it 
mast  be  disposed  on  beds  very  Uiick,  on  a  filter  of  any  suitable  form. 
The  filter  of  itself  has  nothing  particular,  and  does  not  form  the  ob- 
ject of  the  patent,  because  it  is  already  known  and  used  for  other 
purposes,  but  till  now  it  has  not  been  employed  for  discolouring  si- 
rops. To  obtain  this  discdiouration,  I  put  the  charcoal  in  a  case, 
in  which  I  place  at  a  distance  of  about  an  inch  from  the  bottom  a 
metallic  diaphragm  pierced  with  a  ereat  number  of  holes;  I  then 
place  upon  this  aiaphragmaclear  and  coarse  linen  or  woollen  cloth, 
which  exactl;^  covers  it;  I  then  place  upcm  this  cloth  a  bed  of  char- 
coal of  bituminous  schistus  alone,  or  mixed  with  animal  charcoal,  or 
animal  charcoal  alone.  Whatever  it  may  be,  this  charcoal  ought  to 
be  )n  a  state  of  division,  in  order  that  it  may  be  well  penetrated 
with  the  sirop  which  is  intended  to  be  filtered.  Charcoal  in  fine  pow- 
der would  not  be  penetrated  by  the  sirop.  It  has  been  found  that  the ' 
charcoal  reduced  to  the  size  of  fine  gunpowder  is  verv  fit  for  this 
operation;  if  the  grain  is  too  large,  the  filtration  would  be  operated 
too  rapidly.  I  lightly  press  the  charcoioil,  and  then  again  place  new 
beds  of  the  same  charcoal,  which  should  likewise  be  pressed  till  it 
has  come  up  to  the  height  of  fifteen  or  sixteen  inches.  It  may  be  made 
higher  if  found  necessary,  -Qt  it  may  be  less,  but  the  discolouring  ef- 
fect will  be  always*  in  proportion  to  the  thickness  of  the  bed  of  char- 
coal. When  the  charcoal  is  disposed  to  the  proper  thickness,  it  is 
to  beoovered  with  another  metallic  diaphragm,  pierced  likewise  with 
holes,  upon  which  is  spread  another  clear  linen  cloth;  it  is  upon 
this  clotti  on  which  is  poured  the  sirop  which  is  destined  to  be  dis- 
eolotfHed.    The  sirop  ought  then  to  form  a  bed  of  severaF  inches 
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thick,  from  four  to  eight,  althoa|;h  there  is  no  precise  rule.  For  ope- 
rating well  in  the  filtration  of  sirops,  the  sirop  ought  to  be  clear  be- 
fore pouring  it  upon  the  filter,  and  ought  to  have  undei^one  a  first 
filtration  bj  the  known  means,  the  poiilt  to  .be  obtainea  by  the  fiU' 
tration  through  the  thick  beds  of  charcoal  is  onl  j  the  dtscolou ration 
of  sirops.  The  sirop  to  be  filtered  ought  not  to  pass  over  the  con- 
sistence, which  is  produced  by  two-thirds  of  sugar  and  one- third  of 
water;  but  it  may  be  filtered  at  any  less  de^ee  of  consistency  ac- 
cording to  the  result  required.  When  the  sirop  is  hot  the  filtration 
operates  a  great  deal  more  rapidly.  In  operating  on  a  great  scale, 
a  reservoir  filled  with  sirop  can  nirnish  several  filters  at  a  time  by 
means  of  co.ck-balls  placed  in  each  filter.  The  first  portion  of  sirop 
which  passes  through  the  filter  is  always  the  most  discoloured,  and 
by  the  time  the  colouring  partjcombines  itself  with  the  charcoal,  the 
effect  of  the  last  portion  becomes  less  sensibly.  Xhe  portion  of  sirops  ■ 
which  preserves  a  part  of  its  colour  after  its  filtration,  can  be  passed 
again  upon  another  bed  of  charcoal  in  another  filter,  and  by  this 
means  it  may  be  obtained  in  a  great  degree  of  purification.  What- 
ever the  charcoal  used,  it  is  desirable  to  mix  the  charcoal  with  about 
one-sixth  part  of  its  weight  of  water  before  putting  it  in  the  filter* 
The  place  of  that  water  is  occupied  by  the-  sirop  which  penetrates 
the  beds  of  charcoal,  and  then  the  water  comes  the  first;  it  has  a 
disagreeable  and  salted  taste  when  the  animal  charcoal  is  used,  the 
water  after  that  comes  mixed  widi  a  portion  of  strops  and  soon  after 
itr  is  displaced  by  the  pure  sirop. 

When  the  charcoal  has  been  deprived  of  its  colouring  effect,  pour 
water  on  the  filter  for  dissolving  or  displacing'  the  sirop  which  is 
mixed  with  the  charcoal,  the  sirop  then*  comes  pure  first,  and  after 
that  mixed  with  more  or  less  water,  using  as  little  as  possible  of 
water,  it  is  convenient  to  suspend  occasionally  the  effusion  of  water 
on  the  upper  part  of  the  filter,  and  to  shut  its  cock.  The  sirop  be- 
ing heavier  than  the  water^  gains  the  bottom  of  the  filter,  and  runs 
first.  The  sirop?  made  with  raw  sugar  by  this  process  can  be  made 
as  clear  as  water.  The  mojasses  are  deprived  of  their  bad  taste, 
and  are  converted  into  a  good  kind  of  sirop  of  a  clear  and  yellow 
colour.  The  sirops  from  which  it  is  desired  to  separate  colouring 
matter  can  be  obtained  directly  from  the  juice  of  cane,  or  of  beet- 
root, or  from  the  saccharine  matter  produced  by  the  action  of  sul- 
phuric acid  upon  the  farinaceous  matters  before  these  juices  or  liquids 
nave  been  baked  for  extracting  the  sugar.  The  sirop  may  likewise 
be  produced  by  the  solution  of  all  kinds  of  sugar,  and  of  the  pro* 
ducts  of  inferior  quality,  which  are  obtained  in  sugar  refining  under 
the  name  of  *<  l^astards,"  and  other  sugars.  The  purpose  of  produc- 
ing of  sirops  may  be  to  sell  them  in  such  a  atne  for  the  ordinary 
consumption,  or  to  bake  them  for  making  sugar  whiter  than  is  ob- 
tained by  the  common  process,  or  these  whitened  sirops  may  be  used 
for  discolouring  the  renned  sugar,  in  making  them  filter  throu^  the 
loaves  for  replacing  the  use  of  the  earth  and  water.  The  object  of 
the  invention  being  to  obtain  discoloured  sirops  by  the  means  above 
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described,  this  discQloaration  of  strops  is  always  proportionate  to 
their  primitive  coloaration,  and  to  the  quantity  of  charcoal  which  is 
used.  The  carbonization  of  bituminous  schistus  has  nothing  particu- 
lar; it  is  produced  in  close  vessels,  as  is  done  for  producing,  animal 
charcoal,  only  it  is  convenient,  before  the  carbonization,  to  separate 
from  the  bituminous  schistus  the  sulphurets  of  iron  which  are  mixed 
with  it.  Instead  of  using  the  schistus,  or  animal  charcoal  of  the  size 
of  eunpowder^  it  can  be  reduced  to  a  powder  still  mope  fine,  mixed 
witn  sand;  in  this  state  a  given  quantity  of  charcoal  discolours  bet- 
ter than  powdered  less  fine,  but  the  filtration  is  slower  and  more 
difficult  to  be  regulated.  After  having  tried  this  first  method,  I 
have  given  the  preference  to  the  other  mode,  but  both  of  them  are 
the  o^ect  of  the  patent 
In  witness  whereof,  &c 


Patent  granted  to  William  Shakd,  of  the  Bum^  in  ISncardineshire^ 
Esq.  for  certain  improvemenia  in  evaporating  Sugar. 

The  object  of  this  invention  is  to  evaporate  sirop  and  other  organic 
matters  rapidly,  without  producing  that  carbonization  or  charring 
which  invariably  attends  the  direct  application  of  fire  to  the  evapo- 
rating vessel.  Every  colonial  planter  knows  that  rapidity  of  eva- 
poration, at  a  moderate  temperature,  is  highly  conducive  to  the 
amelioration  of  the  sugar,  not  only  by  preventing  charring,  which 
improves  the  quality,  but  also  by  increasing  the  quantity,  more  of 
the  sirop  being  granulated,  and  less  converted  into  molasses.  The 
principle  by  which  this  object  is  effected,  is  by  applying  heat  through 
the  medium  of  a  volatile  substance,  which,  while  it  imparts  sufficient 
heat  for  the  purpose  of  evaporation,  cannot  char  or  discolour  the 
matter  to  be  evaporated.  The  substance  employed  for  this  purpose 
IS  oil  or  spirits  of  turpentine,  which  boils  at  a  temperature  not  ex- 
ceeding 320^  Fah.;  it  is  applied  by  means  of  a  double  copper  vessel. 
as  shown  by  a  section  through  the  centre  thereof  in  the  accom- 
panying drawing:  a  is  the  evaporator  for  receiving  the  sirop  or 
other  liquid  to  be  evaporated,  and  6  6  is  the  outer  copper  into 
which  the  inner  .one  is  fixed,  leaving  an  intermediate  space  at  the 
sides  and  bottom.  Spirits  of  turpentine  is  poured  into  this  space 
through  the  vertical  tube  and  funnel,  (f,  until  it  is  in  contact  with 
tiie  bottom  only  of  the  inner  copper,  any  excess  above  this  quantity 
being  withdrawn  by  the  trial  cock,  e.  The  object  of  this  arrange- 
ment is,  that  the  boiling  oil  may  be  directly  applied"  to  the  bottofn  of 
the  inner  copper,  while  its  vapour  plays  round  its  sides.  It  is  es- 
sential that  the  hot  oil  should  actually  touch  the  bottom  of  the  inner 
copper,  since  the  heat  communicated  by  the  vapour  alone  is  insuffi- 
cient to  maintain  rapid  ebullition,  owing  to  the  small  quantity  of  la- 
tent beat  which  it  contains,  comparatively  with  tliat  of  aqueous  vapour, 
.the  ratio  being  175^  to  960°;  but  provision  must  be  made  to  prevent 
the  escape  of  the  vapour,  or  any  portion  of  oil,  and  the  mode  of  ef- 
fecting this  object,  constitutes  the  peculiar  advantage  of  this  evapo- 
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rtter.  This  arrangement  consists  in  a  channel,  c  e  e  c,  whicii  oem- 
mences  at  a  given  height  above  the  bottom  of  the  inner  copper,  passes 
around  its  sides,  and  terminates  under  the  water  gutter,/^  the  bot- 
tom of  which  completes  the  upper  part  of  the  channeL  The  vapour 
is  thus  made  to  circulate  rouna  the  sides  of  the  copper,  ^ving  out 
its  heat  to,  and  bein^  partially  condensed  bj,  the  evaporating  liquid, 
and  subsequently  being  completely  condensed,  by  a  sapply  of  water 
introduced  for  that  purpose  into  the  water  gutter,  //,  above  men- 
tioned. Since  by  extending  the  lower  surfaces  of  the  water  gutter 
over  the  vapours,  any  degree  of  controlling  power  may  be  exercised, 
there  is  no  risk  of  the  oleaginous  vajKNir  escaping  beyond  this  point; 
but  if  additional  security  were  required,  it  would  lie  easy  to  apply 
a  subsidiary  condenser,  bv  conducting  the  tube,  g*,  which  communi- 
cates with  the  circular  channel,  e  c  c  e^  throurii  a  tron^,  or  other 
convenient  vessel  of  water,  placed  near  the  side  of  the  evaporator. 
The  water  of  condensation  is  conveved  to  the  gutter,//,  by  means 
of  the  pipe,  A,  and  it  is  removed,  when  it  becomes  hot,  through  the 
pipe  and  stop-cock,  t.  The  pipe  and  stop-cock,  ib,  is  for  drawing 
oft  the  oil  when  necessary,  and  a  similar  pipe  and  stop-Cock,  l^  is 
intended  to  draw  off  the  sirop  from  the  evaporating  vessel. 

The  /oregoing  explanation  refers  in  particular  to  the  manufacture 
of  sugar,  because  it  is  conceived  that  its  application  to  this  branch  of 
industry,  both  in  our  colonies  and  in  refininff,  will  be  found  the  most 
important;  but  the  principle  is  obviously  applicable  to  other  purposes, 
as,  for  example,  in  procuring  a  pure  spirit  by  distillation. 


Patent  granted  io  Jamks  Collier,  of  Newman  »trtd^  Ozford  stred^ 
in  the  Pariih  of  St.  Mary^e-bone^  Ciml  Enginwr;  and  Hkkiit 
PiNKus,  of  TTiayer  street^  Manchester  Square^  in  the  county  of 
Middlesex^  Oentlemmi^  for  an  improved  metliod  and  apparatus  for 
generating  Gas  for  Illumination. — Dated  April  5,  1830. 

Thb  material  from  which  the  gas  is  to  be  generated  consists  of  a 
proportion  of  one  cwt.  of  rosin,  pitch,  or  other  bitumen,  dissolved 
by  the  ordinary  means,  or  a  siihilar  quantity  of  Stockholm  or  Arch- 
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aneel  tar»  which,  b^g  heated  to  a  temperature  of  from  150^  ico  200® 
of  Fah.,  is  mixed  with  five  to  seven  per  cent  bj  weight  of  sugar, 
molasses,  or  other  similar  coml^astible,  affording  an  excess  of  carbon. 
The  mixture  is  then  to  be  agitated  till  all  effervescence  ceases,  and 
is  then  ready  to  be  used  for  producing  ^s  in  the  way  to  be  des.cribed. 

A  cjliodrical  retort,  divided  loneitudinallj  into  three  CDmpart- 
ments,  is  placed  in  a  common  coke  furnace,  its  peripherj  resting  on 
friction  rollers  affixed  to  the  latter.  A  pipe  or|funnel  proceeds  hori- 
zontallj  from  the  back  of  the  retort,  and  is  furnished  with  an  elbow 
and  stuffing  box,  the  former  dripping  into  a  hydraulic  joint,  and 
communicating  with  a  condenser  below  it.  Above  the  retort,  and 
parallel  with  it,  are  three  generators,  composed  of  as  many  pipes, 
which  unite  in  one  before  entering  at  the  front  of  the  retort,  and 
furnisKed  with  proper  feed  cocks.  A  feedfng  valve  and  governor  is 
connected  with  the  condenser,  and  communicate  with  the  supply ' 
cocks  by  means  of  a  lever. 

The  patentees  observe,  that  the  surfaces  of  the  compartments,  on 
to  which  the  heated  material  is  to  be  injected,  should  be  covered 
with  fragments  of  bricks  or  coke.  The  retort  being  heated  to  a  bright 
cherry  red,  the  material  may  be  passed  into  the  generators  by  means 
of  a  force  pump,  or  by  a  column  of  the  fluid  of  convenient  length, 
according  to  the  required  pressure  necessary  to  keep  the  generators 
full.  When  Uie  fluid  has  become  sufficiently  heated,  vent  must  be 
^ven  at  the  feed  cock,  when  it  will,  by  its  expansive  force,  flash  off 
into  the  retort  in  small  streams  or  sprays,  and  will  fall  nearly  equal 
over  the  red-hot  surface  and  will  consequently  be  more  effectually 
and  quickly  decomposed  than  by  the  common  mode  of  letting  the 
fluid  mil  on  one  part  of  the  retort,  which  would  soon  become  cooled 
down  to  a  black  neat,  and  cease  to  decompose  the  material,  whilst 
theremiuning  part  of  the  retort  would  frequently  acquire  so  intense 
a  heat  as  to  deposite  qiuch  carbon.  The  material  having  absorbed 
caloric  in  its  passage  through  the  generators,  will  require  propor- 
tionablv  less  heat  to  decompose  it  in  the  retort. 

By  the  common  method  of  using  the  resinous  bitumen,  much  in- 
GonvenieDce  has  arisen  owing  to  the  detrimental  effects  produced  on 
the  metal  of  the  retorts  by  the  development  of  its ''oxygen,  and  the 
consequent  formation  of  acids  in  the  retort.  To  obviate  these  inju- 
rious effects,  sugar  or  molasses,  or  other  similar  combustibles,  afford- 
ing an  excess  of  carbon,,  is  combined  with  the  bitumen  as  before 
described.  When  this  compound  material  is  subjected  to  a  red  heat, 
and  oxygen  is  developed,  part  of  the  latter  will  unite  with  the  excess 
of  carfaion  to  form  carbonic  acid  gas,  (which  may  be.  removed  by  pu- 
rification,) and  a  part  will  unite  with  hydrogen  to  form  water,  which 
will  be  deposited  in  the  condenser,  and  may  be  separated  from  the 
resinous  matter  by  decantation. 

Another  method  is  proposed  for  neutralizing  such  effects,  and  con- 
sists in  admitting  into  the  retort  when  in  action,  ammoniacal  gas,  or 
hydrogen  ga^in  excess;  part  of  the  oxygen  will  then  unite  with  the 
hydrogen  gas,  or  hydro^  of  the  ammonia,  and  water  will  be  depo- 
sited as  before,  some  nitrogen  from  the  ammonia  will  appear,  the 


Digitized  by 


Google 


S98  GoiiLiBR  and  Piitkus'  Apparatus  far  Generating  Gas* 

metal  of  the  retort  will  thus  be  preseiredy  and  their  power  to  de- 
compose be  lesd  impaired. 

The  advantages  contemplated  in  the  adoption  of  the  revolving  re- 
tort for  this  purpose,  are  stated  to  be  that,  first,  in  a  given  capacitv 
for  generating,  there  is  considerably  less  metal  to  be  heated;  secondf- 
ly,  mndi  smaller  ovens  or  furnaces  will  be  required,  and  there  will 
be  consequently  less  radiating  surface,  a  saving  in  fuel,  and  fewer 
condensing  vessels  required;  but  we  do  not  confine  ourselves  to  any 
particular  form  of  retort. 

The  effects  produced  in  fixed  retorts,  by  oleaginous  or  carbona* 
cious  matter  failing  on  and  adhering  to  one  surface,  is  of  such  a  na- 
ture as  to  diminish  the  power  to  decompose  and  obstruct  the  absorp- 
tion of  heat;  by  returning  the  revolving  retort  on  the  friction  rollers, 
fresh  surfaces  are  presented  to  action,  when  the  previous  ones  will 
have  time  in  some  measure  to  recover  their  former  condition. 

The  advantages  contemplated,  by  the  combination  of  a  feed  valve 
with  a  compensating  valve,  or  a  common  governor,  is  the  regulating 
by  the  latter,  the  supply  of  gas  to  the  burners  with  more  uniform 
pressure,  and  preventing  the  agitation  or  jumfiing  of  the  lights  caused 
by  the  sudden  or  unequal  velocity  of  the  gas  issuing  from  the  retort. 
As  the  gas  issues  from  the  retort  it  enters  the  feed  valve,  lifts  one 
end  of  the  lever,  depresses  the  other,  and  shuts  off  the  supply  to  the 
retort.  As  the  gas  becomes  exhausted  the  feed  valve  becomes  de- 
pressed, and  the  other  end  of  the  lever  rises,  opening  the  supply 
cock,  when  more  heated  material  flashes  into  the  retort. 

The  patentees  claim  as  their  improvement,  first,  the  above  de- 
acHbed  method  of  neutralizing  the  effects  and  inconveniences  aris- 
ing from  the  common  manner  of  using  the  resinous*  bitumen,  by 
adding  to  the  bitumen  molasses,  sugar,*  or  other  similar  material, 
which  shall  unite  with  the  oxygen  developed  in  the  retort,  and  form 
compounds  less  detrimental;  second,  the  means  of  effecting  the  same 
object  by  admitting  into  the  retort,  when  in  action,  ammoniacal  or 
hydrogen  gases;  third,  injecting  into  the  retort  any  material  to  be 
decomposed,  whether  by  the  action  of  a  force  pump,  or  by  thq  ex- 
pansibility of  heated  material;  fourth,  the  method  of  heating  in  gene- 
rators under  pressure  a  material  to  be  decomposed;  fifth,  the  com- 
bination of  a  compensating  valve  or  governor,  m  conjunction  with  a 
feed  valve,  but  disclaiming  them  when  uncombined  or  separate;'and 
sixth,  the  application  of  a  finishing  purifier,  when  placed  at  the  oat- 
let  valve  as  described. 
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Documents  relating  to  the  Royd  Ordinances  of  France^  (182$  and 
1828,)  concerning  High  Pressure  Steam  Engines. 

{^TRANSLATED    FOR   THIS   JOURNAL.] 

(Continued  from  page  327.) 
dreular  cf  the  I6ih  of  July,  1828,  to  the  Prefects  of  Departments^ 
^  an  the  subject  of  the  Royal  Ordinances^  of  the  29th  of  October^ 
1823,  and  the  I7th  of  May,  1828,  concerning  Sigh  Pressure  Steam 
Engines. 

Sir,— On  the  Ist  of  April,  1824,  and  on  the  19th  of  May,  1825, 
I  had  the  honour  of  ad4res8ing  to  70a  two  circulars,  accompanied  bj 
instructions,  relating  to  the  execution  of  the  ordinance  of  October 
29th,  1825,  (No.  6dr,  of  the  Bulletin  of  Laws,  p.  230,)  concerning 
high  pressure  steam  engines,  or  those  in  which  the  elastic  force  of 
the  steam  exceeds  two  atmospheres.  The  experience  of  four  years 
and  a  half,  showed  the  want  of  new  regulations  in  relation  to«high 
pressure  steam  engines',  and  his  majesty  has  issued  a  new  ordinance 
on  this  subject,  bearing  date  the  17th  of  May,  last 

The  same  Board  of  Engineers  of  Mines,  and  of  Civil  Engineers, 
which  I  convened  in  1823,  to  put  in  execution  the  ordinance  of 
October  29th,^f  the  same  year,  and  which  had  prepared  the  two  seta 
of  instructions  spoken  of  above,  has  drawn  up  a  third  set  of  instruc- 
tions, for  the  execution  of  the  ordinance  of  May  7th,  1828.  These 
instructions  were,  at  my  instance,  approved  on  the  12th  of  this 
month,  by  his  excellency  the  Minister  of  the  Interior. 
•  I  have  the  honour  to  trjinsmit  to  you  —  copiea  of  these  instructions. 
They  give,  in  the  first  place,  the  rules  for  the  proof  pressure  to  which 
boilers  must  be  subjected:  they  point  out,  next,  the  manner  in  which 
boilers,  as  well  as  interior  and  exterior  cylinders,  must  be  proved; 
they  further  show  the  necessity  of  giving  to  boilers  of  rolled  copper 
or  iron,  sufficient  thicknesses,  and  the  manner  of  determining  tnese 
thicknesses,  observing;  that  much  greater  thicknesses  in  proportion 
to  the  diameter,  should  be  given  to  boiler  tubes,  than  to  boilers  pro- 
per; because,  being  surrounded  by  the  ire,  they  are  more  exposed  to 
oxidation.  Lastly,  the  instructions  are  terminated  by  some  details, 
as  to  the  manner  of  proving  boilers  and  boiler  tubes. 

You  will  find  appended  to  these  instructions:  1st,  a  table  of  thick- 
nesses for  boilers  ot  rolled  or  hammered  iron;  2nd,  a  formula  and  e;^- 
planations,  which  relate  to  this  table;  3d,  formulas  relating  to  the 
proof  of  boilers,  boiler  tabes,  cylinders  and  their  jackets. 

I  am  satisfied  that  the  table  and  the  formulae  will  be  found  of  easy 
application. 

The  last  ordinance,  that  of  the  7th  of  May,  1828,  is  placed  at  the 
end  of  the  instructions. 

Experiments  are  yet  to  be  made,  to  determine  exactly,  the  elastic 
force  of  steam  at  di£ferent  temperatures,  and  the  dimensions-  to  be 
^▼en  to  safetjr-valves,  as  well  as  to  determine  the  value  of  new  de- 
vic^y  which  nave  been  proposed,  to  insure  safety;  I  shall  communi- 
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cate  to  you  the  results  of  these  delicate  and  important  ezperimentSy 
as  soon  as  they  are  completed. 

I  must  not  conclude  this  communication  without  recommending 
agaiDi  to  your  attention,  and  to  the  superintending  care  of  the  £ngi- 
neeni  of  Mines  and  Civil  works,  the  operation  of  the  steam  engines 
in  your  department.  These  operations  involve  human  life,  as  well 
as  the  prosperity  of  the  mechanic  arts|  and  as  the  minor  details  are  of 
importance,  and  may  escape  the  memory,  I  beg  you,  as  well  as  the  en« 
gineers,  to  refer  to  the  circulars  of  the  1st  <x  April,  1824,  and  the 
19th  of  May,  1825,  and  to  the  instructions  which  accompany  them; 
to  examine,  again,  their  contents,  and  to  satisfy  yourself  that  those  in- 
structions are  conformed  to.  As  a  knowledge  of  the  instructions, 
whch  I  now  transmit  to  you,  is  indispensably  to  the  manufacturers 
of  boilers  and  of  high  pressure  engines,  I  request  you  to  send  copies 
to  both  these  classes  of  persons,  so  that  they  may  profit  by  the  in- 
formation afforded  them,  and  cimform  to  the  directions  presGtibed. 

I  hope,  further,  that  you  will  attend  to  the  execution  of  the  ordi- 
nance of  the  7th  of  May,  1828,  and  of  the  instructions  which  I  now 
transmit  to  you,  and  request  you  to  advise  i&e  of  the  receipt  of  the 
present  communication. 

I  have  the  honour  to  be,  &c*  &c. 

(Signed,)        Bboqukt, 
CowutUar  of  State^  Direder  Ckneral  of  &nU  tVotks  and  AUnes. 


TTurd  Set  of  Instruetums  in  fdation  to  the  execution  of  the  Royal 
Ordmanees  of  the  9,^th  of  October^  1823;  and  7th  of  May^  1828, 
concerning  High  Pressure  Steam  Engine. 

Ih  conformity  with  the  third  article  of  the  Royal  Ordinance  of  Oc- 
tober 29th,  182S,  in  relation  to  high  pressure  steam  engines,  the  boiler 
of  every  engine  of  this  kind  must  be  subiected,  in  its  proof,  to  a  pres- 
sure equal  to  five  times  the  usual  working  pressure  of  ti^e  engine. 
This  proof  pressure  is  reduced,  by  the  Royal  Ordinance  of  the  7th 
of  May,  1828,  to  triple  the  usual  working  pressure,  for  boilers  made 
of  rolled  copper  or  of  wrought  iron. 

.  Cast  iron  boilers  will  still  be  required  to  bear  the  proof  of  a  quin- 
tuple pressure. 

.This  proof  pressure  has  reference  to  tiie  bursting  pressure,  which 
is  evidently  equal  to  that  produced  by  the  tension  of  the  steam  within, 
diminished  by  one  atmospnere;  since  the  boiler  is  pressed  on  the  exte^ 
rior  by  the  atmosphere.  This  explains  why  the  4th  art  of  the  Royal 
Ordinance  of  the  7th  of  May,  1828,  directs  that  the  tension  of  the 
steam  under  which  the  engine  is. ordinarily  to  work,  diminished  by 
one  atmosphere,  should  be  assumed  as  the  unit  of  pressure. 

Accordins  to  the  2nd  and  Sd  articles  of  (he  new  ordinance,  boiler 
tubes,  as  well  as  cylindert  and  their  jackets,  will  be  proved  by  a  pres- 
sure referring  to  the  same  aqit.  This  proof  pressure  will  be  qnintuplt 
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the  ordiDary  pressure  for  generator-tubes  and  cjrlinders  of  cast  iron, 
and  only  triple  for  those  of  copper  or  wrought  iron* 

The  mark  to  be  affixed,  after  proving,  to  bdier  tubes  and  cjlin- 
dersy  will  be  regulated  in  the  manner  set  forth,  for  boilers,  in  the 
second  set  of  instructions,  in  reference  t»  the  ordinance  of  October 
S9th,  1823. 

For  example,  suppose  an  engine  to  be  run  usually  at  a  pretoureof 
five  atmospheres.  The  boiler,  after  proving,  must  be  marked  five 
atmospheres.  The  unit  of  pressure  being  five  less  one,  or  four  at- 
mospheres, this  number  is  to  be  multiplied  by  five,  if  the  boiler  be 
of  cast  iron,  or  three,  if  of  copper,  or  of  wrought  iron,  to  determine 
the  proof  pressure.  Thus  the  mark  five,  will  show  that  the  boiler, 
if  of  cast  iron,  has  been  subjected  to  a  proof  pressure  of  twenty  atmo- 
spheres;  if  of  copper  or  wrought  iron,  to  a  proof  of  twelve  atmospheres. 

If  the  boiler  be  of  cast  iron,  and  the  boiler  tubes  of  copper,  or 
wrought  iron,  these  latter,  although  they  have  been  subjected  but  to 
a  triple  pressure,  are  to  be  marked  five,  as  well  as  the  b(Mler  which  * 
has  borne  a  quintuple  Pressure. 

Manufacturers  should  not  be  induced,  by  the  less  proof  to  which 
boilers  of  wrought  iron,  or  of  copper,  will  be  subjected,  to  diminish 
the  thickness  now  in  use  for  such  boilers.  If  any  such  diminution 
should  be  made,  the  consequences  would  be  of  the  worst  kind,  and 
to  prevent  this,  the  first  art.  of  the  Royal  Ordinance  of  the  Tth  of 
May,  1628,  while  it  reduces  the  proof,  requires  such  a  thickness  to 
be  ^ven  to  the  boiler,  that  the  resistance  of  the  metal  may  not  be 
diminished  by  the  proof- 
Experience  has  shown,  that  elastic  substances,  as  iron  or  cop- 
per, cannot  bear,  without  injury,  a  strain  nearly  equal  to  that  pro- 
ducing their  rupture.  The  same  injury  woulcf  occur,  if  boilers  of 
those  materials  were  too  thin.  It  is,  therefore,  essential  to  give  to 
a  boiler  such  a  thickness,  as  shall  enable  it  to  bear  three  times  the 
pressure  to  which  it  is  to  be  subjected,  under  the  hydraulic  press. 
If  this  were  not  the  case,  the  proof  might  injure  it,  without,  perhaps, 
producing  any  external  appearances  of  rdpture. 

Manufacturers,  therefore,  should  make  their  boilers  too  thick,  ra- 
ther than  too  thin,  thus  avoiding  the  risk  of  their  ^ving  way,  after 
having  stood  the  proof  pressure. 

It  is  proper  to  observe  here,  that  the  7th  article  of  tlie  Royal  Or- 
dinance of  October  29,  1823,  requires  the  eneineers  to  examine,  at 
least  once  a  year,  every  boiler;  to  ascertain  vie  condition  of  each, 
and  to  induce  the  condemnation  of  those,  which  long  use,  or  acciden- 
tal deterioration,  may  have  rendered,  in  their  opinion,  dangerous. 
The  only  means  of  proving  a  boiler,  is  to  submit  it,  anew,  to  the 
action  of  the  hydraulic  press.  It  is,  therefore,  necessary  Uiat  ma- 
nufacturers should  furnish  boilers,  which  may,  at  any  time,  be  proved 
without  injury  to  them. 

The  thicknesses  hitherto  given  to  boilers  of  wrought  iron,  have 
been  considered  too  small  for  the  quintuple  proofs  they  will,  how- 
ever, suit  the  triple  one,  and  if  such  dimensions  be  preserved|  boibra 
may  be  proved  without  injury  to  them. 
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The  proper  thickness  for  a  boiler  is  to  be  determined,  with  rela- 
lation,  Ist.  to  the  tenacity  of  the  material  to  be  used,  allowing  for 
the  injuries  to  which  it  maj  be  exposed;  2nd.  to  the  diameter  of  the 
boiler;  and  dd.  to  the  bursting  pressure  which  the  boiler  is  to  with- 
stand. The  mode  of  calculation  is  as  follows:  express  in  inches,  and 
decimal  parts  of  an  inch,  the  interior  diameter  of  the  boiler,  which 
is  supposed  cjlindrical,  with  hemispherical  ends,  the  only  proper 
form  tor  a  high  pressure  boiler;  multiply  the  diameter,  thus  ex- 
pressed,  by  18,  and  this  product  by  the  interior  pressure  (in  atmo- 
spheres) less  one;  to  this  product  add  1200,  and  divide  the  sum  by 
10,000,  the  quotient  will  give  in  decimal  parts  of  an  inch  the  thick- 
ness sought. 

Let  us  suppose,  for  example,  a  boiler  of  which  the  interior  diame^ 
ter  is  30  inches,  and  the  pressure  of  the  steam  within,  5  atmospheres, 
required  its  thickness.  Thirty,  multiplied  by  18,  gives  540;  this  pro- 
duct multiplied  by  5  less  one,  or  4,  becomes  2160;  1200  added  to  this, 
gives,  for  a  sum,  3360;  this  divided  by  10,000,  which  is  done  by 
cutting  off  4  figures  for  decimals,  gives  (.336)  336  thousandth  parts 
of  an  inch  for  the  thickness  required.  The  thicknesses,  given  in  the 
table  annexed  to  the  present  set  of  instructions,  were  calculated  in 
this  way.  It  will  aflrord  the  means  of  judging  whether  a  boiler  is 
thick  enough  to  be  subjected  to  the  proof,  ttie  qualitv  of  the  metal 
of  which  the  boiler  is  made  being  considered  separately.  This  table 
includes  a  variety  of  cases,  and  any  thickness  not  found  there,  may 
be  calculated  by  the  method  explained  above— the  formula  for  ex- 
pressing which,  will  be  found  appended  to  the  table. 

High  pressure  boilers  should  never  have  a  less  thickness  than 
.18  (jVths)  of  an  inch;  but  while  an  insufficient  thickness  is  to  be 
guarded  against,  the  opposite  extreme,  viz.  giving  too  great  a  thick- 
ness, is  equally  to  be  avoided.  Experience  shows,  that  bmlers,  when 
very  thick,  are  affected  greatly  by  the  action  of  the  fire.  Practical 
men  give  .56  (jV^hs^  of  an  inch  as  the  maximum  thickness.  This  limit 
restncts  the  dimensions  of  boilers  intended  to  supply  very  high  steam; 
for  example,  the  table  appended  to  these  instructions,  shows  that  a 
boiler,  bearing  the  stamp  of  eight  atmospheres,  cannot  have  a  diame- 
terereater  than  between  34  and  36  incnes. 

Tne  preceding  remarks  show,  that  no  boiler  can  be  licensed,  which 
is  not  of  the  thickness  required  by  the  number  representing  the 
pressure  within,  and  by  its  diameter,  even  when  such  a  thickness 
could  not  be  given,  without  eoing  beyond  the  prescribed  maximwn^ 
In. such  a  case,  a  mark  of  alower  grade  must  be  dlxed,  and  if  the 
manufiicturer  require  a  boiler  of  the  proof  first  intended,  he  must 
provide  one  of  a  less  diameter.  It  must  be  observed,  that  the  me- 
thod, just  given,  for  determining  thicknesses,  does  not  apply  to 
boiler  tubes.  These  tubes  have  a  much  greater  proportional  thick- 
ness given  to  them  than  to  boilers,  since,  from  tneir  position,  they 
are  more  exposed  to  deterioration. 

If  the  boiler  is  to  be  made  of  laminated  copper,  the  table,  or  for- 
mula, may  still  be  used  to  determine  its  tnickness.  Manufac- 
turers are  not  in  the  habit  of  giving  to  copper  boilers  thicknesses 
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greater  than  tboae  of  iron  boilera,  of  the  same  diameters;  because, 
ilthough  rolled  iron  is  more  tenacious  than  copper,  the  qualities  of  dif- 
ferent sheets,  and  even  of  different  parts  of  the  same  sheet,  are  very 
variable,  which  is  not  the  case  with  copper.  If,  however,  the  copper 
is  not  of  good  quality,  one  or  two<tenths  of  the  thickness  given  bjr  the 
table,  should  be  added  to  the  numbers  there  found,  for  the  thickness 
of  the  boiler. 

The  present  instructions  may  be  usefully  concluded  bj  some  de- 
tails upon  the  method  of  proving  boilers  by  the  hydraulic  press,  or 
forcing  pump. 

In  proving  boilers,  their  safety-valves  should  be  loaded  with  the 
requisite  weights;  in  the  case  of  boiler  tubes  or  cylinders,  the  valve 
of  the  hydraulic  press  must  be  loaded. 

The  requisite  weight  will  be  found  as  follows: 

Express  in  inches  and  decimal  parts  of  an  inch,  the  diameter  of  the 
valve;  square  this  number,  that  is,  multiply  it  by  itself.  Multiply 
this  square  by  1178,  and  divide  the  product  by  100,  the  quotient 
will  be  the  number  of  pounds,  and  decimals  of  a  pound,  with  which 
the  valve  is  to  be  loaned  for  each  atmosphere.  The  weight,  thus 
found,  multiplied  by  the  required  number  of  atmospheres  of  pressure, 
will  ^ive  the  proof  weight.  As  an  example,  take  a  valve  of  1.5  inches 
in  diameter.  Squaring  this  number  gives  2.25;  multiplying  the 
square  by  1178,  we  have  2650^50;  dividing  this  product  by  100,  (re- 
moving the  decimal  point  two  places  to  the  left,  gives  26.5050  lbs. 
for  the  load  upon  the  valve,  which  will  balance  a  bursting  pressure 
of  one  atmosphere. 

If  the  proof  reouired  is  twelve  atmospheres,  the  number  just  found 
should  be  multiplied  by  12;  if  20  atmospheres,  by  20.  Let  us. sup- 
pose the  latter  case,  the  valve  must  then  be  loaded  with  a  weight  of 
530.1  lbs. 

In  order  to  apply  this  weight  by  the  intervention  of  a  lever,  the 
number  just  found  must  be  multiplied  by  the  short  arm*  of  the  lever, 
and  the  product  divided  by  the  long  arm,  each  being  expressed  in 
inches.  For  example,  suppose  the  short  arm  of  the  lever  to  be  2  inches, 
the  long  arm  15  inches;  530.1  must,  in  such  a  case,  be  multiplied  by 
2,  and  tne  product  divided  by  15;  this  quotient,  70.68  lbs.  is  the  weight 
to  be  applied  at  the  end  of  the  long  arm  of  the  lever.  If  the  long 
arm  were  ten  times  the  length  of  the  short  arm  of  the  lever,  the 
weight  to  be  applied  would  be  53.01  lbs.  one-tenth  of  the  direct 
weight.  Such  a  ratio  has  been  adopted  by  the  principal  mechani- 
cians of  Paris;  it  shortens  calculations:  its  adoption  in  all  the  manu- 
factories of  steam  engines,  and  of  hydraulic  presses,  is  recommended. 

The  numerical  •operations,  which  have  been  described,  are  ex- 
pressed by  algebraic  formulas,  in  the  appendix  to  these  instructions. 

In  conclusion,  it  is  to  be  observed,  that  before  the  proof  is  begun, 
the  eneineer  should  ascertain  that  the  valves  are  well  made,  and 
carefully  fitted. 

When  a  valve  is  defective,  the  water  is  forced  out  in  particular 

*  The  abort  arm  of  the  lever,  is  the  distance  from  its  folcram  to  the  point  where 
the  lever  acta  upon  the  valve;  the  long  arm,  the  distance  from  the  fulcrum  to 
the  point  of  application  of  the  weight. 
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parts  of  the  periphery,  before  the  required  pressnire  has  been  reached  ; 
there  can  be  no  certainty  that  the  proof  preasare  has  been  applied, 
until  the  valve  rising  suddenly  allows  the  water  to  escape  at  every 
point  of  its  circumference. 

Tabk  ofiMckne$$ea  to  be  given  to  Wrought  Iron  Boiler s^  for  High 
Freeeure  Engines. 


^S 

Thicknenes  in  Dedmalsof  tninch. 

Workmg  preMutes  in  atmoipheret. 
2       3       4       5       6      7       8 

Inches. 
20 

.156 

.192 

.228 

.264 

.300 

.336 

.372 

22 

.160 

.199 

.239 

.278 

.318 

.358 

.397 

24 

.163 

.206 

.250 

.293 

.336 

.379 

.422 

26 

.167 

.214 

.260 

.307 

.354 

.401 

.448 

28 

.170 

•221 

.271 

.322 

•372 

.422 

.473 

SO 

.174 

.228 

.282 

.336 

.390 

.444 

.498 

32 

.178 

.235 

.293 

.350 

.408 

.466 

.523 

34 

.181 

.242 

.304 

.365 

.426 

.487 

.548 

36 

.185 

.250 

.314 

.379 

.444 

.509 

.574 

38 

.188 

.257 

.325 

.394 

.462 

.530 

.599 

40     .1921 

.264] 

.336 

.408 

.480 

.552 

.624 

Formula  and  Explanatory  Remarke  rtferring  to  the  foregoing  Table. 

The  numbers  in  the  first  column  of  the  table,  are  the  diameters  of 
the  boilers  expressed  in  inches.  Above  each  succeeding  column  is 
placed  the  number  denoting  the  pressure  within  the  boiler  in  atmo- 
spheres, and  in  each  column  the  thickness  to  be  eiven  to  the  boiler 
to  withstand  such  a  pressure,  is  stated  in  dednuuT parts  of  an  inch. 

For  example,  if  we  rec[uired  the  thickness  which  should  be  given 
to  a  boiler,  of  30  inches  diameter,  to  contain  steam  of  5  atmospheres. 
In  the  first  column  we  find  30,  and  in  the  column  headed  5,  on  a 
line  with  SO,  the  number  expressing  the  thickness  is  to  be  found, 
viz  .336  of  an  inch,  or  about  -^ths. 

The  maximum  thickness  for  a  boiler  being  .56  of  an  inch,  (yV* )  ^ 
has  been  stated  in  the  preceding  instructions,  a  boiler  marked  8  at- 
mospheres must  always  be  of  a  less  diameter  than  36  inches.  The 
limit  is  S4.92  inches.  A  boiler,  therefore,  of  greater  diameter  than 
this,  must  have  a  lower  mark.  For  pressures  at)ove  8  atmospheres  it 
is  evident  that  the  diameters  must  be  decreased  as  the  pressures  in- 
crease. 

The  table  gives  the  thicknesses  of  boilers  having  the  marks  of  S,  S, 
4,  5,  6,  7,  and  8  atmospheres,  and  having  diameters  of  from  20  to 
40  inches  inclusive.     For  pressures  and  diameters  not  contained  in 
the  table,  the  thickness  may  be  calculated  by  the  following  formula. 
18rf(n— l)-f-lg00  • 
^  10,000 

*  From  thii  formula,  we  derive, 
,-.00lM(-l)+.13.   or    .fa^zg-- («.)«d  «-^+I  (*) 
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In  this  formula  t  represents  the  thickness  sought,  d  the  given  di- 
ameter expressed  in  inches,  and  n  the  number  denoting  the  working 
pressure.  The  coefficient  18  was  obtained  with  reference  to  the 
proof  required  to  be  sustained  bj  the  boiler,  and  to  the  relation,  de- 
duced from  practice,  between  the  pressure  of  one  atmosphere  and 
the  tenacity  of  wrought  iron  for  a  given  surface. 

The  number  1200,  added  to  the  numerator,  being  divided  by  10,000, 
expresses  a  constant  thickness  of  .12  of  an  inch,  given  as  a  minimum 
thickness  for  a  boiler  to  contain  steam  of  atmospheric  pressure,  and 
added  to  make  up  for  the  loss  of  tenacity  which  the  material  under- 
goes in  bending  it,  by  heating,  or  by  constant  wear. 

Suppose  given  d  a  53.2  inches^  and  nss4i  atmospheres,  we  shall 

have 

18  X  33.2  (4.5—1)  +  1200  ^  597.6x3.5  4-1200 

""  10,000  "^  10,000 

2091.6+1200       ^^^_    .       .     . 

as !^  ...    ■  ^  329.26  of  an  inch. 

10,000  *'*='-»^  "•  »"  *"wi. 

By  beginning  the  table  at  2  atmospheres  it  has  been  rendered  ap- 
plicable, as  far  as  was  necessary,  to  low-pressure  boilers.  It  was 
deemed  useless  to  give  the  calculations  for  an  atmosphere  and  a  half, 
inasmuch  as  at  this  pressure,  manufacturers  are  in  thcihabit  of  giving 
to  their  boilers  thicknesses  greater  in  proportion  than  for  higher  pres- 
sures. 

Formula  relating  to  the  proof  of  Boilers^  Boikr  Tltbes,  ^c. 

Let  W  express  the  weight  with  which  a  valve  is  to  be  loaded, 
to  the  weight  which  applied  by  means  of  a  lever  will  produce  the 
pressure  W,  each  bein^  expressed  in  pounds  and  decimals  of  a 
pound.  Let  d  be  the  diameter  of  the  valve  in  inches  and  parts  of  an 
inch;  n  the  number  denoting  the  working  pressure,  L  the  longer  arm 
of  the  lever,  to  which  w  is  attached;  /  the  shorter  arm  of  the  same 
lever;  m  the  relation  between  the  proof  pressure  and  the  bursting 

Eressure  of  the  steam  under  which  the  engine  works.     We  shall 
ave 

The  formula  a  shows  for  a  given  pressure,  the  greatest  diameter  which  can 
be  given  to  aboilery  without  its  requiriDg  a  thickness  greater  than  that  assumed 
as  a  maximum. 

If  we  suppose  this  maximum  thickness  to  be  .56  of  an  inch  and  the  pressure 
8  atmospheres,  then  t  =s  .56  and  n  =  8,  hence 
•56— .12  .44  .44 

d"^  .0018 (8-1)  ^  .OOlS^cr'"'  ^26  '^  ^^'^  '""^^^  ^^  ^^"^  *^*^y 

given. 

The  formula  (i)  will  serve  to  ascertain  the  highest  working  pressure  of  steam 
which  can  be  used  in  a  boiler  of  a  givien  diameter  and  thickness.  For  example, 
let  /;s  ^  d  —  39.2,  we  shall  have 

"*  ~  -^^-^'^^   + 1  =  .^  +;!  «  4.5  +  i;=5.5 


.0018x39^  '     ""  .7056 
The  supposed  boiler  cannot  bear  a  lugher  mark  that  5  j  atmospheres. 
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100  100  ^L^^ 

If  the  boiler  be  of  cast  iron,  m  will  correspond  to  fiye  times  the 

bursting  pressure,  or  mcs5;  if  of  wrought  iron,  maS. 
Let  us  take  a  cast  iron  boiler  as  an  example,  then  mes5.    Also, 

let  us  suppose  d  a  1.5,  n  as  4,  L  aes  24,  and  /  »  £,  we  shall  hare  for 

the  direct  load  of  the  valve, 

«-       1.5x1.5x1178(4—1)5      2.25x1178x15      ^^^^^.^ 
W- jgg i— — S97.57lbs. 

And  for  the  weight  to  be  applied  to  the  lever 

w«S97^7x-:^,  -133.13  lbs. 

24 

If  the  boiler  were  of  wrought  iron,  the  other  data  remaining  the 
same,  msad,  we  should  then  luive,  W  a  238«55  lbs,  and  to  »  19.88 
lbs. 

(Signed,)        Becquet, 
tkntnaelhr  tf  Statej  ^c 
Approved,  &c. 

Pam,  Juh/  12^A,  1828. 


The  RestUts  of  MaMnery. 
(Continued  from  page  349.) 

The  price  of  6rea(i— the  great  staff  of  life — ^has  thus  we  see  been 
reduced  a  full  half  by  the  substitution  of  wind  and  water-mills  for 
the  hand-mill;  but  even  this  benefit,  inestimable  as  it  is,  is  exceeded 
in  degree  bj  what  has  been  effected  bj  machinery  in  r^ard  to  other 
articles  more  or  less  essential  to  human  subsistence  and  comfort. 

The  same  quantity  of  coaly  which  can  now  be  obtained  by  the  aid 
of  machinery  for  eighteen  pence,  or  one  day's  wages  of  the  worst 
paid  labourer,  could  not  be  obtained  without  it  for  a  whole  year's 
wages — (p.  347.) — that  is  to  say,  it  would  take  a  man  with  a  mattock 
and  shovel  three  hundred  and  thirteen  working  days  to  obtain  fuel 
sufficient  for  the  consumption  of  seven  2  It  may,  in  fact,  with  greater 
truth  be  affirmed,  that  without  machinery,  coals  could  not  be  procur- 
ed at  all  in  any  considerable  quantity  at  any  price;  for  of  what  use 
would  it  be  to  dig  pits  were  there  neither  windlass,  nor  horse-gin, 
nor  steam  engine  to  keep  them  dry  and  raise  the  coals  to  the  sur* 
face?t 

*  In  the  preceding  remarks,  the  lec^r  is  considered  as  destitute  of  weight, 
or,  which  amounts  to  the  same  tlung,  is  supposed  to  be  balanced  upon  its  fid- 
crum  bjT  a  suitable  counterpoise.  Although  the  IcTers  in  practice  are  aot  thus 
arranged,  the  allowance  for  their  weight  is  generally  neglected.  If  it  weie 
deemed  necessary,  in  any  case,  to  consider  the  pressure  upon  the  valve  by  the 
weight  of  the  arm  of  the  lever,  it  might  be  done  by  subtracting  half  that  wei^^ht 
from  the  load  at  the  extremity  of  the  arm,  as  shown  by  the  above  formula.  Call- 
ing » this  weight,  and  w'  the  constabt  load,  we  shiJl  have,  if  not  exactly,  at 
least  nearly  enough  for  practice,  w'—  to—}  «. 

t "  The  sufferings  produced  by  a  want  of  coal  cannot  be  estimated  by  those 
who  have  abundance.    In  Normandy,  at  the  present  day,  such  is  the  scarcity  of 
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^  In  all  mining  operations,  conducted  as  thejr  are  in  modern  times, 
and  in  our  own  countrj,  we  mast  either  go  without  the  article  pro- 
duced, whether  coal,  or  iron,  or  lead,  or  tin,  if  the  machioeg  were 
abolished — or  we  must  employ  human  labour,  in  works  the  most 
painful,  at  a  price  which  would  not  only  render  existence  unbear* 
able,  but  destroy  it  altogether.  The  people,  in  that  case,  would  be 
in  the  condition  of  the  unhappy  natives  of  South  America,  when  the 
Spaniards  resolved  to  get  gold  at  any  cost  of  human  suffering.  The 
Spaniards  had  no  machines  but  pickaxes  and  spades  to  put  in  the 
hands  of  the  poor  Indians.  They  compelled  them  to  labour  inces- 
santly with  these,  and  half  the  people  were  destroyed.  Without 
machinery,  in  places  where  people  can  obtain  even  valuable  ore  for 
nothing,  the  collection  and  preparation  of  metals  is  hardly  worth  the 
labour.  Mungo  Parke  describes  the  sad  conditiou  of  the  Africans 
who  were  always  washing  gold-du8t;-*and  we  have  seen  in  Derby- 
shire a  poor  man  separating  small  particles  of  lead  from  the  soft 
stone,  (gypsQiDi)  of  that  country,  and  unable  to  earn  a  shilling  a-day 
by  the  process.  A  man  of  capital  erects  lead-works,  and  in  a  year 
or  two  obtains  an  adequate  profit,  and  employs  many  labourers. 

Waiet  is  equally  necessary  with  bread  and  fuel  to  human  exist* 
ence;  but  it  is,  in  most  parts  of  Ensland,  to  be  had  in  such  abun- 
dance, and  at  so  cheap  a  rate,  that  the  procuring  of  it  seldom  costs 
even  the  very  poorest  a  thought.  But  let  us  take  away  machinery, 
and  see  what  would  then  be.  the  result. 

<*  In  some  cities  of  Spain,  where  the  people  understand  very  lit- 
tle about  machinery,  water,  at  particular  periods  of  the  year,  is  as 
dear  as  wine;  and  the  labouring  classes  are  consequently  in  a  most 
miserable  condition.  In  London,  on  the  contrary,  water  is  so  plen- 
tiful, that  29,000,000  of  gallons  are  daily  supplied  to  the  inhabitants; 
whidi  quantity,  distributed  to  about  125,000  nouses  and  other  build- 
ingi,  is  at  the  rate  of  above  200  gallons  everjr  day  to  each  house. 
To  many  of  the  houses  this  water  is,  by  the  aid  of  machinery,  not 
only  delivered  to  the  kitchens  and  wash-houses  on  the  ground  floors, 
where  it  is  most  wanted,  but  is  sent  up  to  the  very  tops  of  the 
houses,  to  save  even  the  comparatively  little' labour  of  carrying  it 
from  rae  bottom.  All  this  is  none  at  an  averase  cost  to  each  house 
of  about  two-pence  a-day;  which  is  less  price  than  the  labour  of  an 
able-bodied  man  would  be  worth  to  carry  a  single  bucket  from  a 
spring  half  a  mile  from  his  own  dwelling. 

*<  And  how  did  the  inhabitants  of  London  set  about  getting  this 
great  supply  of  water  ?  How  did  they  get  a  sufficient  quantity,  not 
only  to  use  as  much  as  they  please  for  drinking,  for  cooking,  and  for 
washing,  but  obtained  such  an  abundance,  that  the  poorest  man  can 
afford  to  throw  it  away  as  if  it  cost  nothing,  into  the  channels  which 

wood;  that  penons  engsged  in  vuioos  works  of  htnd^ss  laee-making  by  the 
pillow— Absolutely  tot  up  through  the  winter  ni{^  in  the  bams  of  the  farmers^ 
where  cattle  are  littered  down,  that  they  may  be  kept  warm  by  the  animal  heat 
which  is  around  them.  They  sleep  in  the  da^ » and  are  wanned  by  being  in 
the  nme  outphouse  with  cows  and  horses  at  night;  and  thus  they  work  under 
every  ^aadvantage  because  fuel  is  scarce  and  very  dear." 
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are  also  provided  for  carrying  it  oflf,  and  thus  to  free  his  own  room 
or  house  from  every  impurity^  and  by  so  doing  to  render  this  vast 
place  one  of  the  most  healthful  cities  in  the  world?  They  set  about 
doing  this  great  work  bj^  machinery;  and  they  began  to  do  it  when 
the  value  of  machinery  in  other  things  was  not  so  well  understood 
as  it  is  now.  As  long  ago  as  the  year  1236,  when  a  great  want  of 
water  was  felt  in  London,  the  little  springs  being  blocked  up  and 
covered  over  by  buildings,  the  ruling  men  of  the  city  caused  water 
to  be  brought  from  Tyburn,  which  was  then  a  distant  village,  by 
means  of  pipes;  and  thejr  laid  a  tax  u[X)n  particular  branches  of  trade, 
to  pay  the  expense  of  this  great  blessing  to  all.  In  succeeding  times 
more  pipes  and  conduits,  tiiat  is,  more  machinery,  was  established 
for  the  same  good  purpose;  and  two  centuries  afterwards,  king  Henry 
the  Sixth  gave  his  aid  to  the  same  sort  of  works,  in  granting  particu- 
lar advantages  in  obtaining  lead  for  making  the  pipes.  The  reason 
for  this  aid  to  such  works  was,  as  the  royal  decree  set  forth,,  that 
they  were  ^  for  the  common  utility  and  decency  of  all  the  cityj  and 
for  the  universal  advantage;^  and  a  very  true  reason  this  was.  As 
this  great  town  more  and  more  increased,  more  water-works  were 
found  necessary;  till  at  last  in  the  reign  of  James  the  First,  which 
was  nearly  200  years  after  that  of  Henry  the  Sixth,  a  most  ingenious 
and  enterprising  man,  and  a  great  benefactor  to  hu  country,  Hugh 
Myddleton,  undertook  to  bring  a  river  of  pure  water  above  58  miles 
out  of  its  natural  course  for  the  supply  ot  London.  He  persevered 
in  this  immense  undertaking,  in  spite  of  every  difficulty,  till  he  at 
last  accomplished  that  great  good  which  he  had  proposed,  of  bring- 
ing wholesome  water  to  every  man's  door.  At  the  present  time  the 
New  River,  which  was  the  work  of  Hagh  Myddleton,  supplies 
13,000,000  of  gallons  of  water  every  day;  and  though  the  oririnal 
projector  was  ruined  bj  the  undertaking,  in  consequence  of  the 
dimculty  which  he  had  m  procuring  proper  support,  such  is  now  the 
general  advantage  of  the  benefit  which  he  procured  for  his  fellow- 
citizens,  and  so  desirable  are  the  people  to  possess  that  advantage, 
that  a  share  in  the  New  River  Company,  wnich  was  at  first  sold  at 
£100,  is  now  worth  £15,000. 

<^  Before  the  people  of  London  had  water  brought  to  their  own 
doors,  and  even  into  their  very  houses,  and  into  every  room  of  their 
houses  where  it  is  desirable  to  bring  it,  they  were  obliged  to  send 
for  this  great  article  of  life— first,  to  the  few  springs  which  were 
found  in  the  city  and  its  neighbourhood,  and,  secondly,  to  the 
conduits  and  fountains)  which  were  imperfect  mechanical  contri- 
vances for  brin|;ing  it  The  service  pipes  to  each  house  are  more 
perfect  mechanics  contrivances;  but  tney  could  not  have  been  Hin- 
dered so  perfect  without  engines,  which  force  the  water  above  the 
level  of  tne  source  from  which  it  is  taken.  When  the  inhabitants 
brought  their  water  from  the  springs  and  conduits  there  was  a  great 
deal  of  human  labour  employed;  and  as  in  every  lai^  community 
there  are  always  people  ready  to  perform  labour  for  money,  many 

Kersons  obtained  a  living  by  carrying  water.    When  the  New  River 
ad  been  dug,  and  the  pipes  had  been  laid  down,  and  the  engines  had 
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been  set  up,  it  is  perfectly  clear  that  there  would  have  been  no  fur- 
ther need  for  these  water  carriers.  Whe^i  the  people  of  London 
could  obtain  £00  gallons  of  water  for  two  pence,  tney  would  not  em- 
ploy a.  man  to  fetch  a  single  bucket  from  the  river  or  the  fountain  at 
the  same  price.  They  would  notv  for  the  mere  love  of  employing 
human  labour  directly,  continue  to  buy  an  article  very  dear,  which, 
by  mechanical  aid,  they  could  buy  very  cheap.  If  they  had  resolved, 
from  any  mistaken  notions  about  machinery,  to  continue  to  employ 
tile  water-carriers,  they  must  have  been  contented  with  1  &;allon  of 
water  a-day  instead  jof  £00  gallons.  Or  if  they  had  consum^ua  larger 
Quantity,  and  continued  to  pay  the  price  of  bringing  it  to  them  by  hand, 
they  must  have  denied  tiiemselves  other  necessaries  and  comforts. 
They  must  have  gone  without  a  certain  portion  of  food,  or  clothing, 
or  fuel,  which  they  are  now  enabled  to  obtain  by  the  saving  in  the 
article  of  water.  To  have  had  for  each  house  £00  gallons  of  water, 
and  in  having  this  £00  gallons  of  water,  to  have  had  the  cleanliness 
and  health  which  result  from  its  use,  would  have  been  utterly  im- 
possible. At  two  pence  a  gallon,  which  would  not  havjB  been  a  large 
Srice  considering  tne  distances  to  which  it  must  have  been  carried, 
le  same  supply  of  water  would  have  cost  about  ^9,000,000  sterling 
a-year,  and  would  have  employed,  at  the  wages  of  two  shillings  a-day^ 
more  tiian  one-half  of  all  the  present  inhabitants  of  London,  or  800,- 
000  people,  that  is,  about  four  times  the  number  of  able-bodied  men 
altoffether  contained  in  the  metropolis.  Such  a  supply,  therefore, 
would  have  been  utterly  out  of  the  question.  To  have  supplied  1 
gallon  instead  of  £00  gallons  to  each  house  at  the  same  rate  of  wages, 
would  have  required  the  labour  of  t£,000  men.  It  is  evident  that 
even  this  number  could  not  have  been  employed  in  such  an  office; 
because  had  there  been  no  means  of  supplying  London  with  water 
but  the  means  of  human  hands,  London  could  not  have  increased  to 
one-twentieth  of  its  present  size$— there  would  not  have  been  one- 
twentieth  part  of  the  population  to  have  been  supplied— and  there- 
fore 600  water-carriers  would  have  been  an  ample  proportion  to  this 
population.'' 

The  example  just  quoted  is  the  more  deserving  of  attention  that 
among  the  instances  of  popular  absurdity  which  have  disgraced  the 
year  1830,  there  has  been  actually  one  of  a  number  of  water-carriers 
oombinine  to  prevent,  by  intimidation,  the  extension  to  the  city  of 
Exeter  of  the  same  benefit  from  water-supplying  machinery,  which 
have  been  enjoyed,  for  centuries  past,  by  the  inhabitants  of  the  me- 
tropolis. 

The  author  next  invites  the  attention  of  his  readers- to  the  influ- 
ence of  machinery  in  reducing  the  price  of  clothing.  His  first  ex- 
ample is  drawn  from  the  manufacture  of  cotton.  At  the  time  Ark- 
wright  introduced  spinning  by  machinery,  the  price  of  a  particular 
sort  of  cotton  yarn,  (much  used  in, the  manufacture  of  calico,}  was 
thirty-eieht  shillings  a  pound— now  it  costs  only  between  three  and 
four  shiuings;  cottons  sold  then  at  six  shillings  a  yard — ^now  they 
average  scarcely  sixpence.  The  total  annual  value  of  the  cotton 
manufacture  did  not  then  exceed  d££00,000;  at  present  it  amounts  to 
•  VoL»  VII.— No.  6— June,  1831.  52 
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J369OOO9OOO.  Of  the  cotton  cloth  now  made  in  England,  about  four 
hundred  millions  of  yards  are  retained  for  home  consumption;  which, 
taking  the  population  at  twentj-five  millions,  allows  sixteen  yards 
each  for  every  individual;  eighty  years  ago,  not  one  person  in  thirty 
had  even  a  single  yard  to  his  share.  In  fact,  although  cotton  stufts 
were  always  cheaper  than  silk,  (which  was  ancientljr  sold  for  its 
weight  in  gold,)  they  were  still,  at  the  time  of  Arkwnght,  so  costly 
as  only  to  oe  purchased  by  the  most  opulent. 

^*  IHie  invention  of  Arkwriffht — ^the  substitution  of  rollers  for  fin- 
gers, changed  the  commerce  of  the  world.  The  machinery  by  which 
a  man,  a  woman,  or  even  a  child,  could  nroduce  two  hundred  threads 
where  one  was  produced  before,  causea  a  cheapness  of  production 
much  greater  than  that  of  India,  where  human  labour  is  scarcely 
worth  any  thing.    •   *   *    The  tnde  in  India  cotton  goods  is  hence 

Sme  for  ever.  Not  even  the  caprices  of  fashion  can  have  an  excuse 
r  purchasing  the  dearer  commodity.  We  make  it  cheaper  and  we 
make  it  better.  The  trade  in  cotton,  as  it  exists  in  the  present  day, 
is  the  g;reat  triumph  of  human  ingenuitv.  VPe  bring  the  raw  mate- 
rial from  the  country  of  Uie  people  wno  grow  i^  on  the  other  side 
of  our  elobe;  we  manufacture  it  by  our  machines  into  articles  which 
we  used  to  buy  from  them  ready  made;  and  taking  back  those  arti- 
cles to  their  own  markets,  encumbered  with  the  cost  of  transport  for 
fourteen  thousand  nules,  and  encumbered  also  with  the  taxes  which 
the  State  has  laid  upon  it  in  many  various  ways,  we  sell  it  to  these 
very  people  cheaper  than  they  can  produce  it  themselyes,  and  they 
buy  it,  Aerefore,  with  eagerness." 

«  «  •  •  « 

^Nor  is  the  creation  of  employment  amongst  ourselves  by  the  cheap- 
ness of  cotton  goods  produced  by^machinery,  to  be  considered  as  a  mere 
change  from  the  labour  of  India  to  the  labour  of  England.  It  is  a  crea- 
tion of  employment  operatinsjust  in  the  same  manner  as  the  machine- 
ry did  for  printing  books.  The  Indian,  it  is  true,  no  longer  sends  us 
hi§  calicoes  and  his  coloured  stuffs;  we  make  them  ourselves.  But  he 
sends  us  forty  times  the  amount  of  raw  cotton  that  he  sent  when  the 
machinery  was  first  set  up.  In  1781  we  imported  five  million  pounds 
of  cotton  wool.  In  1828  we  imported  two  hundred  and  ten  million 
pounds-— enough  to  make  twelve  hundred  and  sixty  million  yards  of 
cloth— which  is  about  two  yards  a  piece  for  every  human  being  in 
the  world.  The  workman  on  the  banks  of  the  Gan^,  (the  great 
river  of  India,)  is  no  longer  weaving  calicoes  for  us,  in  his  loom  of 
reeds  under  the  shade  of  a  mango  tree;  but  he  is  gathering  for  us 
forty  times  as  much  cotton  as  he  gathered  before,  and  making  forty 
times  as  much  indigo  for  us  to  colour  it  with.  The  export  of  cotton 
has  made  such  a  demand  upon  the  Indian  power  of  labour,  that  even 
the  people  of  Hindostan,  adopting  European  contrivances,  have  in- 
troduce machinery  to  pack  the  cotton.  Bishop  Heber  says,  that 
he  was  frequently  mterested  by  seeing,  at  Bombay,  immense  bales 
of  cotton  laying  on  the  piers,  and  the  ingenious  screw,  by  which  an 
astonishing  quantity  is  pressed  into  the  canvass  bags.  The  Chinese, 
on  the  contrary,  from  the  want  of  these  contrivances,  sell  their  cot- 
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ton  to  U9  at  much  less  profit^  for  they  pack  it  so  looselj  that  it  oc- 
cupies three  times  the  bulk  of  the  Indian  cotton,  and  the  freight 
costs  tweWe  times  the  price  to  which  it  might  be  reduced  by  me- 
chanical skill." 

Another  striking  instance  of  an  important  article  of  apparel,  de* 
pending  almost  entirely  on  machinery  for  its  general  introduction,  is 
furnished  by  the  history  of  the  stocking  manufacture. 

*^  Before  the  inyention  of  the  first  stocking-machine,  in  the  year 
1589,  by  William  Lea,  a  clergyman,  none  but  the  very  rich  wore 
stocking  and  many  of  the  most  wealthy  went  without  stockings  at 
all,  their  hose  being  sewn  together  by  the  tailor,  or  their  legs  being 
covered  with  bandages  of  cloUi.  William  Lea  made  a  pair  of  stoc  k- 
ings  by  the  frame  in  the  presence  of  Ring  James  L;  but  such  was 
tile  prejudice  of  those  times,  that  he  could  get  no  encouragement  for 
his  invention.  His  invention  was  discountenanced,  upon  the  plea 
that  it  would  deprive  the  industrious  poor  of  their  subsistence.  He 
went  to  France,  where  he  met  with  no  better  success;  and  died  at 
last  of  a  broken  heart.  The  great  then  anvild  discountenance  an  in- 
vention because  its  application  was  limited  to  themselves.  7%ey 
only  wore  stockings;  the  poor  who  made  them  had  none  to  wear. 
Stockings  were  not  cheap  enough  for  the  poor  to  wear,  and  there- 
fore they  went  without.  Of  the  millions  of  people  now  in  this 
country,  how  few  are  without  stockings!  What  a  miserable  excep- 
tion to  the  comforts  of  the  rest  of  the  people  does  it  appear  to  you 
when  you  see  a  beggar  in  the  streets  without  stockings  I  You  con- 
sider such  a  person  to  be  in  the  lowest  stages  of  want  and  suffering. 
Two  centuries  ago,  not  one  person  in  a  thousand  wore  stockings;  one 
century  ago,  not  one  person  in  five  hundred  wore  them;  now,  not 
one  person  in  a  thousand  is  without  'them.  Who  made  this  great 
change  in.  the  condition  of  the  people  of  England,  and/indeed,  of  the 
people  of  almost  all  civilized  countries?  William  Lea — who  died 
at  raris  of  a  broken  heart  And  why  did  he  die  of  grief  and  pequry? 
Because  the  people  of  his  oWn  days  were  too  ignorant  to  accept  the 
blessings  he  had  prepared  for  them." 

Not  content  with  thus  establishing  the  truth  of  his  general  position, 
by  examples  drawn  from  articles  of  necessity,  the  author  goes  on  to 
show  some  very  curious  effects  of  machinery  in  the  production  of 
articles,  which,  though  trifling  in  themselves,  are  in  such  general  use, 
that  the  want  of  them  would  be  felt  as  a  severe  privation. 

^^  There  is  an  article  employed  in  dress,  which  is  at  once  so  ne- 
cessary and  so  beautiful  that  the  highest  ladjr  ia  the  land  uses  it,  and 
vet  so  cheap,  that  the  poorest  peasant's  wife  is  enabled  to  procure 
it.  The  quality  of  the  article  is  as  perfect  as  art  can  make  it;  and 
yet  from  the  enormous  quantities  consumed  by  the  great  mass  of 
the  people,  it  is  made  so  cheap  that  the  poor  can  purchase  the  best 
kind  as  well  as  the  rich.  It  is  an  article  of  universal  use.  United 
with  machinery,  many  hundreds,  and  even  thousands,  are  employed 
in  makins  it.  But  if  the  machinery  were  to  stop,  and  the  article 
were  made  by  human  hands  alone,  it  would  become  so  dear  that  the 
richest  only  could  afford  to  use  it;  and  it  would  become,  at  the  same 
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time,  10  rough  in  its  ajmarance,  that  those  veiy  rich  would  be 
ashamed  of  using  it    The  article  we  mean  is  a  pin." 
«  •  »  »  • 

^  Needles  are  not  so  cheap  as  pins,  because  the  material  of  which 
they  are  made  is  more  expensive,  and  the  processes  ouinot  be  exe- 
cuted so  compftetelj  by  machinery.  But  without  machinery  how 
could  that  most  beautiful  article,  a  Jine  needle,  be  sold  at  the  rate 
of  six  for  a  penny?  As  in  the  case  ot  pins,  machinery  is  at  work  at 
the  first  formation  of  the  material.  Without  the  tilt-hammer,  which 
beats  out  the  bar  of  steel,  first  at  the  rate  of  ten  strokes  a  minute, 
and  lutly  at  that  of  500,  how  could  that  bar  be  prepared  for  needle- 
making  at  anjr  thing  like  a  reasonable  price  ?  In  all  the  processes 
of  needle-making,  labour  is  saved  by  contrivance  and  machinery. 
What  human  touch  would  be  exquisite  enough  to  make  the  eye  of 
the  finest  needle,  through  which  the  most  delicate  silk  is  with  diffi- 
culty passed  ?  Needles  are  made  in  such  large  quantites,  that  it  is 
even  important  to  save  the  time  of  the  child  who  lays  tiiem  all  one 
way  when  they  are  completed.  Mr.  Babbage,  who  is  e(}ually  dis- 
tinguished for  his  profound  science,  and  his  mechanical  ingenuity, 
has  described  this  process  as  an  example  of  one  of  the  simplest  con- 
trivances which  can  come  under  the  denomination  of  a  tool." 


On  the  Effeeti  of  different  ^rla  and  Tradef  on  Health  and  Longevity; 
abstracted  from  a  work  on  thai  stAject^  relating  particylarh/  to  the 
Mantjfacioriea  of  Leeds,  in  England,  written  by  C.  Turner 
Thackrah. 

After  a  series  of  interesting  remarks  and  calculations,  founded 
no  authentic  data,  Mr.  Thackrah  says — 

<«  Taking,  then,  the  mortality  at  Pickering  Lythe  as  the  natural 
one, -there  was  an  excess  of  S£l  deaths  in  the  borough  of  Leeds  dur- 
ing the  year  1821.  And  allowing  for  the  increase  of  population 
since  that  period,  we  may  fairly  say  that  at  least  450  persons  die  an- 
nually in  the  borough  of  Leeds,  from  the  injurious  effects  of  menu- . 
factnros,  the  crowded  state  of  population,  and  the  consequent  bad 
habits  of  life.  We  may  say  that  every  day  of  the  year  is  carried  to 
the  grave  the  corpse  of  an  individual  whom  nature  would  have  long 
preserved  in  health  and  vigour; — every  day  we  see  sacrificed  to  the 
artificial  state  of  society,  one,  and  sometimes  two  victims,  whom 
the  destinies  of  nature  would  have  spared.  The  destruction  of  450 
persons  year  bv  year  in  the  borough  of  lieeds  cannot  be  considered 
by  any  benevolent  mind  as  an  insignificant  affair.  Still  less  can  the 
impaired  health,  the  lingering  ailments,  the  premature  decay,  men- 
tal and  corporeal,  of  nine-tenths  of  the  survivers,  be  a  subject  of 
indifference.  Assuredly  an  examination  into  the  state  of  our  manu- 
factures has  lon^  been  demanded,  alike  by  humanity  and  by  science. 
The  object  of  this  paper  is  to  excite  public  attention  to  the  subject. 
Myself  and  my  pupils  have  personally  and  carefully  inspected  the 
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fttte  of  the  artiBaiis  ia  most  kindu  of  manufacture,  examined  the 
agencies  believed  to  be  injurious,  conversed  on  the  subject  with  mas- 
ters, overiookers,  and  the  more  intelligent  workmen,  and  obtained 
many  tables  illustrating 'the  character  of  the  disorders  prevalent  in 
the  several  kinds  of  employ.  From  these  sources  collectively,  I 
have  drawn  up  statements,  which,  though  avowedly  imperfect,  must, 
I  conceive,  approach  to  the  truth." 

Mr.  Thackrah  then  goes  into  his  striking  details,  dividing,  for 
that  purpose,  the  population  into  four  great  classes  of  operatives, 
dealers,  master-manufacturers  and  merchants,  and  professional  men$ 
and  examining  **  the  atmosphere  they  breathe — the  muscular  exercise 
they  take— the  posture  of  tne  body  they  maintain— -the  variations  of 
temperature  and  humidity  to  which  they  are  exposed—- their  diet  and 
habits  of  life;  and  finally,  in  some  classes,  their  state  of  mind."  We 
will  display  ^me  of  the  results  in  almost  a  tabular  form. 

OUT  OF  DOORS. 

^  Butchers^  and  the  slaughtermen,  their  wives  and  their  errand- 
boys,  almost  all  eat  fresh-cooked  meat  at  least  twice  a-day.  Thev 
are  plump  and  rosy.  They  are  generally,  also,  cheerful  and  eood- 
natured.  Neither  does  their  bloody  occupation,  nor  their  be^-eat- 
ing,  render  them  savage,  as  some  theorists  pretend,  and  even  as  the 
English  law  presumes.  They,  are  not  subject*  to  such  anxieties  as 
the  fluctuations  of  other  trades  produce— -for  meat  is  always  in  re- 
quest; and  batchers  live  comfortably  in  times  as  well  of  general  dis- 
tress as  of  general  prosperity.  They  are  subject  to  few  ailments, 
and  these  the  result  of  plethora."  Though  more  free  from  diseases 
than  other  trades,  tiiey,  however,  do  not  enjoy  greater  longevity;  on 
the  contnury,  Mr.  T.  thinks  their  lives  shorter  titan  those  of  other 
men  who  spend  much  time  in  the  open  air.* 

Cattle  and  horse  deaUr$  are  generally  healthy,  except  when  their 
habits  are  intemperate. 

*  **  Batohcrsy  (he  says,)*  in  fact  live  too  bigfaly— not  too  highly  for  tempo- 
raiy  health*  but  too  highly  for  lon^  life.  Is  every  man  gifted  tt  birth  with  a 
portion  of  the  pabulum  of  life,  which  he  cannot  increase,  but  which  he  may 
prematurely  consume; — ^in  other  words,  does  nature  endow  us  with  a  vital  pa- 
trimony*  which  we  may  exhaust,  not  only  by  profligate  indulgence,  but  even 
by  regular  draughts  too  frequently  repeated?  Or  rather,  does  not  high  living, 
(for  I  speak  'not  at  present  of  ezeeas  or  intemperance,)— does  not  high  living 
produce  that  plethoric  state  Which  gradually  leads  to  disease?  I  believe  the 
latter.  Congestion  of  blood,  affecting  chiefly  the  vessels  of  the  abdomen  and 
head,  shortens  the  lives  of  numbers  who  are  plump,  rosy,  and  apparently  strooff. 
My  very  intelligent  friend.  Dr.  Murray,  of  Scarboroup^^'  he  adds,  **  concurs  m 
the  statement  relative  to  butchers.  'The  high  living  of  butchers  assuredly 
leads  to  plethora  and  premature  ^ssolution.'  He  adds-**  Thus  coal-meters^ 
&0.  of  London,  rarely,  if  every,  attain  the  age  of  forty,  though  men  remarkable 
for  aniscuhu'  bulk  and  strength.  They  work  most  labonously,  perspire  im- 
aaensely,  and  supply  such  waste  by  extraordinary  and  almost  incredible  pota- 
6om  of  porter,  which  ultimately,  without  much  positive  and  actual  intempe- 
vaaee,  bnogs  on  irregularities  of  the  digestive  system,  structural  ctianges,  and 
de^h."' 
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liskmongers^  though  raoch  exposed  to  the  weather,  are  hardj, 
temperate,  healthy,  and  long  lived. 

Cart-drivers^  if  sufficiently  fed  and  temperate,  the  same. 

Labourers  in  husbandry^  ^c  suffer  from  a  deficiency  of  nourish* 
ment. 

Srickmakers,  with  full  muscular  exercise  in  the  open  air,  tiiough 
exposed  to  vicissitudes  of  cold  and  wet,  avoid  rheumatism  and  in- 
fiammatory  diseases,  and  attain  good  old  age. 

Chaise-drivers,  postiUons,  coaehmerif  guards,  ^c*  from  the  posi- 
tion of  the  two  former  on  the  saddle,  irregular  living,  &c.  and  from 
the  want  of  muscular  exercise  in  the  two  latter,  are  subject  to  sas- 
tric  disorders,  and,  finally,  apoplexy  and  palsy,  which  shorten  their 
lives." 

CarperUers,  Coopers,  Wheelwrights,  ^c  healthy  and  long  lived. 

Smiths,  often  intemperate,  and  die  comparatively  young. 

Eope  makers  and  gardeners  suffer  from  their  stooping  postures. 

Paviers,  sutject  to  complaints  in  the  loins,  increasing  with  age, 
but  they  live  long. 

IN-POOR   OCCUPATIONS. 

Tailors,^  notwithstanding  their  confined  atmosphere  and  bad  pos* 
ture,  are  not  liable  to  acute  diseases,  but  give  way  to  stomach  com- 
plaints and  consumption.  ^*  It  is  apparent,  even  from  observing 
only  the  expression  of  countenance,  the  complexion,  and  the  gai^ 
that  the  functions  of  the  stomach  and  the  heart  are  greatly  impaired, 
even  in  those  who  consider  themselves  well.  We  see  no  plump  and 
rosy  tailors;  none  of  fine  form  and  strong  muscle.  The  spine  is  ge- 
nerally curved:  the  reduction  In  the  circumference  of  the  cheat  is 
not  so  much  as  w^  might  expect;  the  average  of  our  measurements 
presented  33  to  34  incnes,  while  that  of  oroer  artisans  is  about  36* 
The  capacity  of  the  lungs,  as  evinced  by  measuring  the  air  thrown 
out  at  an  expiration,  is  not  less  than  common:  the  average  of  six 
individuals  was  7|  pints.  The  prejudicial  influence  of  their  employ 
is  more  insidious  than  urgent — it  undermines  rather  than  destroys 
life.  •  •  •  Of  twenty-two  of  the  workmen  employed  in  Leeds, 
not  one  had  attained  the  age  of  sixty;  two  had  passed  fifty;  and  of 
the  rest  dot  more  than  two  had  reached  forty.  We  heard  of  an  in- 
stance or  two  of  great  age;  but  the  individuals  had  lived  chiefly  in 
the  country.'* 

Stavmakers  have  their  health  impaired,  but  live  to  a  good  average. 

Hammers,  dress-makers,  and  straw-bonnet-makers,  are  unhealthy 
and  short  lived. 

Sjpinners,  cloth-drhssers,  weavers,  4'c.  fyc.  are  more  or  less  healthy 

*  On  the  bent  postureiy  which  Sir.  T.  cbnsiden  so  injarloii%  ve  may  re- 
mark, that  a  French  physiologist  has  just  published  a  memoir,  in  proof  that  the 
spinal  marrow  has,  properljr  speaking,  no  special  action  upon  the  circulation 
distinct  from  the  genend  action  of  nervous  centres,  and  that  it  is  not  in  it  that 
the  easentiil  principle,  still  less  the  exclusive  principle  of  (he  circulation  re- 
sides. 
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as  they  have  exercise  and  air.  Those  exposed  to  inhale  impercepti- 
ble particles  of  dressings,  &C.9  such  as  frizers,  sufter  from  disease, 
and  are  soonest  cat  off. 

Shoemakers  are  placed  in  a  bad  posture :*•<<  Digestion  and  circu- 
lation 'are  so  much  impaired,  that  the  countenance  would  mark  a 
shoemaker  almost  as  well  as  a  tailor.  We  suppose  that,  from  the 
reduction  of  perspiration  and  other  evacuations,  in  this  and  similar 
employments,  the  blood  is  impure,  and  consequently  the  complexion 
dancened.  The  secretion  of  bile  is  generally  unhealthy,  and  bowel 
complaints  are  frequent.  The  capacity  of  the  lungjs,  in  the  indivi- 
duals examined,  we  found  to  average  six  and  one-third,  and  the  cir- 
cumference of  the  chest  thirty-five  inches.  In  the  few  shoemakers 
who  live  to  old  age,  there  is  always  a  remarkable  hollow  at  the  base 
of  the  breast  bone,  occasioned  by  the  pressure  of  tiie  last" 

Curriers  and  leather  dressers  are  very  healthy  and  live  to  old  age. 

Saddlers  lean  much  forward  and  suffer  accordingly  from  headach 
and  indigestion. 

Printers^  (our  worthy  co-operators,)  ''are  kept  in  a  confined  at- 
mosphere, and  generally  want  exercise.  Pressmen,  however,  have 
sood  and  varied  labour.  Compositors  are  often  subject  to  injury 
from  the  types.  These,  a  compound  of  lead  and  antimony,  emit, 
when  heated,  a  fume  which  affects  respiration,  and  are  said  also  to 
produce  partial  palsy  of  the  hands.  Among  the  printers,  however, 
of  whom  we  have  inquired,  care  is  generally  taken  to  avoid  compos- 
ing till  the  types  are  cold,  and  thus  no  injury  is  sustained.  The 
constant  application  of  the  eyes  to  minute  objects  gradually  enfeebles 
these  drgans.  The  standing  posture  long  maintained  here,  as  well 
as  in  other  occupations,  tends  to  injure  the  digestive  organs.  Some 
printers  complain  of  disorder  of  the  stomach  and  head;  and  few  ap- 
pear to  enjoy  full  health.  Consumption  is  frequent  We  can  scarce- 
ly find  or  bear  of  any  compositor  above  the  age  of  fifty.  In  many 
towns  printers  are  intemperate." 

Bookbinders'^^  healthy  employment. 

Carvers  and  gilders  look  pale  and  weakly,  but  their  lives  are  not 
abbreviated  in  a  marked  degree.  . 

GodanakerSi  generally  healthy  and  long  lived. 

Waichmakersy  the  reverse. 

House-servants^  in  large,  smoky  towns,  unhealthy. 

Cottiers  and  weU-svnkerSy  a  class  by  themselves,  seldom  reach  the 
age  of  fifty. 

KMPLOTMEirra  froduoino  dust,  odour,  or  gaseous  exhalatiovs. 

If  from  animal  substances  not  injurious;  nor  from  the  vapours  of 
wine  or  spirits. 

Tcbaeeo  vfianufacturers  do  not  appear  to  suffer  from  the  floating 
poison  in  their  atmosphere. 

Snuff-making  is  more  pernicious. 

Men  in  oil-mills^  generally  healthy. 

Brushmakers  live  to  a  very  great  age. 
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Oroomi  and  hosUtra  inspire  anunoDiactl  gas,  ami  are  roboat, 
healthy,  and  long  lived. 

Olue  and  size  boilers^  exposed  to  the  most  noxiona  stench,  are 
fresh  looking  and  robust 

Tallow-ehandlers^  also  exposed  to  offensive  animal  odour,  'attain 
considerable  age«* 

Tanners^  remarkably  strong,  and  exempt  from  consumption* 

*Com*mUler8y  breathing  an  atmosphere  loaded  with  flour,  are  pale 
and  sicUj:  very  rarely  attain  old  age. 

Maltitera  cannot  live  long,  and  must  leave  the  trade  in  middle 
life. 

Tea-mm  suffer  frt>m  the  dust,^espec]ally  of  green  tees;  but  the  in- 
jury is  not  permanent 

tk^et^rooBters  become  asthmatic,  and  subject  to  headach  and  in- 
digestion. 

Papet-vMkerty  when  ased,  cannot  endure  the  effect  of  the  dust 
from  cutting  the  rags*  The  author  suggests  the  use  of  machinery  in 
this  process.  In  the  wet,  and  wear,  and  tear  of  the  mills,  they  are 
not  seriously  affected,  but  live  long. 

MoMtmB  are  short  lived,  dying  generally  before  forty.  They  in- 
hale particles  of  sand  and  dust,  Tift  heavy  weights,  and  are  too  often 
intemperate. 

Mnert  die  prematnrely.t 

Machine  makers  ^^aeem  to  suffer  only  from  the  dust  they  inhale, 
aad  the  conseouent  bronchial  irritation.  The  JUerSt  (iron,)  are  al- 
most ail  unhealthy  men,  and  remarkabljr  short  lived." 

FoundetSy  (in  brass,)  suffer  from  the  inhalation  of  the  volatilized 
metal.  In  the  founding  ofydbw  brass,  in  particular,  the  evolution 
of  oxide  of  unc  is  very  great."    '^^7  seldom  reach  forty  years. 

Copper^ifnUha  <«  are  considersbly  affected  by  the  fine  scdes  which 
rise  mm  the  imperfectly  volatilized  metal,  and  by  the  fumes  of  the 
<  spelter,'  or 'solaer  of  bnss.'*  The  men  are  eenerally  unhealthy,  suf- 
fenng  fit>m  disorders  similar  to  those  of  the  nrass  founders. 

^Tinplaie4iH>rker8  are  bulijected  to  fiimes  from  muriate  of  ammo- 
nia, and  sulphurous  exhalations  from  the  coke  which  they  bum. 
Th^se  exhalations,  however,  appear  to  be  annoying  rather  than  inju- 
rious; as  the  men  are  tolerably  healthy,  and  live  to  a  considerable 
affe.  Thmere  also  are  sufagect  only  to  temporary  incimvenience  from 
the  fumes  of  the  soldering. 

^^Pbxmbere  are  exposed  to  the  volatilized  oxide  of  lead,  which  rises 
durina;  the  process  of  *  casting.' "  They  are  sickly  in  appearance, 
and  snort  lived. 

Ehuee'painiers  are  unhealthy,  and  do  not  generally  attain  full  age. 

*^'Duringthe  plague  in  London  it  was  itnurked  that  this  class'of  men  offer- 
ed much  less  than  others." 

Y*  Last  year  there  was  in  the  village  of  Arkendale,  (m  the  heart  af  the  mining' 
district,)  not  lesa'than  thirty  widows  under  thirty  years  of  age. .  The  prevalent 
maladies  appear  to  be  affections  of  the  lungs  aiid  bowels.  Smelting  is  consi- 
dered a  most  fatal  occupation.  The  appearance  of  the  men  is  haggard  in  the 
extreme. 
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Chemisis  and  druggisU^  in  laboratories  are  aickl  j  and  cooaiiai|>- 
tive. 

Potter 8^  aflfectecl  through  the  pores  of  the  skia  become  paraljtic, 
and  are  remarkably  subject  to  constipation. 

Halters^  grocers^  bakers^  and  chimney  sweepers^  (a  droll  associa- 
ttoo^)  also  suffer  through  the  skin;  but  though  the  irritation  occa- 
sions diseases,  they  are  not,  eicept  in  the  last  class^  fatsL 

Dyers  are  health j  and  long  livedo 

Brewers  are,  as  a  body,  far  from  healthy.  **  Under  a  robust  airdl 
often  florid  appearance,  they  conceal  chronic  diseases  of  the  abdo- 
men, particularly  a  congested  state  of  the  veinous  system.  When 
these  men  are  accidentally  hurt  or  wounded,  they  are  more  liable 
than  other  individuals  to  severe  and  dangerous  eflects/'* 

Cooks  and  confectioners  ^^  are  subjected  tu  considerable  heat.  Our 
common  cooks  are  more  unhealthy  than  housemaids.  Their  diges- 
tive organs  are  frequently  disordered,  they  are  subject  to  headache, 
and  their  tempers  rendered  irritable." 

Glass  workers  are  healthy)  glass  blowers  often  die  suddenly. 


New  Process  of  Distillation,' 

We  have  occasion  to  call  the  attention  of  our  readers  to  what  wilf 
probably  be  deemed  one  of  the  most  curious  discoveries  tliat  has 
been  effected  in  the  useful  arts  during  the  present  century,- — that  o( 
procuring  alcohol,  or  ardent  spirit,  from  fermented  paste,  such  as  is 
commonly  used  for  making  baker's  bread;  in  lieii  qi  making  an  ex- 
tract of  malt  or  corn,  for  the  especial  purpose  of  raisinj^  a  vinous^ 
fermentation,  as  now  practised  by  the  corn  distillers.  This  important 
discovery  has  been  made  by  Mr.  Robert  Hicks,  a  gentleman  in  the 
medical  profession,  who,  we  understand^*  has  jusC  taken  out  a  patent 
for  the  invention. 

As  nearly  all  vegetable  substances  capable  of  und'ergbine  the  vi- 
nous fermentation  are  known  to  give  out  a  certain  portion  of  aroma, 
in  conjunction  with  the  carbonic  acid  gas  evolved  by  the  process,  it 
might  have  been  inferred,  d  priori^  that  at  least  a  portion  of  such 
vapour  contained  gaseous  alcohol.  But  the  discovery  of  this  facty 
obvious  as  it  may  appear  when  once  announced,  has  hitherto  bisen 
overlooked,  notwithstanding  the  profound  discoveries  which  have 
been  made  in  almost  every  department  of  chfemical  science  during, 
the  last  thirtj^  years.  The  only  doubt  we  entertained'  on  the  ques- 
tion, on  hearing  of  this  discovery,  was^  as  to  the  practicabilUy  of 
obtaining  spirit  in  any  quantity  worthy  of  notice,  from  tlie  vapour  of 
fermented  paste,  and  sufficiently  pure  for  the  purposes  of  the  recti- 
fier. Previous  to  offering  any  notice  of  this  important  invention, 
therefore,  we  took  the  trouble  of  investigating  its  nature,  and  of 
tasting  a  sample  of  the  spirit  which  had  been  produced  from  tha 

•  ^The  ill  health  of  brewers  is,  however,  evidently  attributed  to  tlieir  ha- 
bitual and  unnecessary  potation  of  beer.  There  is  no  reason  to  believe  thenf 
injured  by  their  emplov." 
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condensed  vapour  giren  off  daring  the  process  of  baking.  The  spe- 
cimen we  tasted  served  at  once  to  satisfy  us  of  the  practicability  of 
the  process  on  a  large  scale.  The  sample  (which  appeared  to  be 
nearlj  the  strength  of  proof  spirit)  was  certainly  destitute  both  of 
that  empjreumatic  flavour,  which  might  have  been  in  some  measure 
expected  from  a  species  of  dry  distillation,  like  that  of  the  baking 
process;  while  it  was  equally  free  from  any  fetid  or  unpleasant  odour, 
such  as  would  be  supposed  to  result  from  imperfect  fermentation. 
We  should  saj  that  tne  spirit  we  tasted  had  a  slight  acidulous  or 
ether-like  quality,  by  no  means  unpleasant  to  the  palate,  but  which 
may  probably  be  quite  got  rid  of  by  subsequent  rectification.  It  is 
needless  to  state  tnat  it  was  also  perfectly  free  from  colouring  mat- 
ter, and  apparently  applicable  to  the  most  delicate  purposes  of  the 
rectifiers  and  compounders  of  British  spirits. 

In  the  absence  of  any  drawing  or  plate  to  illustrate  the  inyention 
of  Mr.  Hicks,  we  shall  endeavour  to  give  such  a  description  of  the 
new  baker's  oven  and  distilling  apparatus,  as  may  perhaps  render 
the  invention  intelligible  to  the  majority  of  our  readers. 

The  body  of  the  oven,  instead  of  bein^  constructed  of  brick-work, 
is  formed  of  iron  plate,  and  made  of  a  circular  figure,  having  a  coat- 
ing of  brick  or  tile  for  receiving  the  loaves,  when  prepared  of  the 
usual  sponge  or  dough.  This  oven  is  supported  upon  hollow  brick- 
work beneath,  with  a  space  round  the  sides  and  top,  sufficient  to 
allow  the  play  of  the  flame  or  heated  air  from  the  fire  below.  About 
a  foot  beneath  the  bottom  of  the  oven  is  a  circular  iron  plate,  of  the 
same  diameter  with  itself,  on  which  rests  the  grate  or  fire-chamber, 
with  openings  for  the  ashes  to  fall  through  into  the  ash-pit  beneath. 
This  circular  platform  is  aflixed  to,  and  made  to  revolve  on,  a  vertical 
axis,  furnished  with  a  bevel  wheel,  which  communicates  with  another 
bevel  wheel  fixed  on  the  end  of  a  horizontal  shaft;  the  exterior  end 
of  which  shaft  is  provided  with  a  winch,  to  enable  the  platform  to 
be  kept  in  motion  by  the  hand,  or  any  other  moving  power  that  may 
be  judged  necessary.  The  object  of  applying  this  machinery  is  to 
keep  the  action  of  the  fire  uniformly  distributed  beneath  the  bottom 
and  round  the  sides  of  the  oven.  But  in  addition  to  this  desirable 
point,  we  are  informed  that  a  very  great  saving  of  fuel  is  effected,  as 
compared  with  the  quantity  required  to  heat  an  oven  of  the  same  ca- 
pacity bj  the  common  brick  flues.  Indeed,  when  we  take  in  view 
the  rapid  conducting  power  of  metal  compared  with  brick-work, 
nearly  the  whole  effect  of  the  fuel  must  be  rendered  available  for  the 
double  process  of  baking  and  distillation.  In  order  to  prevent  any 
escape  of  the  heated  air  or  flame,  the  edges  of  the  circular  platform 
are  bent  downwards,  and  made  to  work  in  a  narrow  trough  of  water^ 
forming  what  may  be  called  a  water -joint. 

From  the  upper  portion  of  the  oven,  a  large  chamber  or  pipne  re- 
ceives the  vapour  evolved  from  the  baking  process,  and  carries  it 
onwards  throush  a  pipe  and  worm-tub,  or  refrigerator,  as  in  the 
usual  process  of  distillation.  This  vapour  from  the  bread  contains 
a  quantity  of  carbonic  acid  gas,  combined  with  the  alcohol  vapour; 
but  the  fatter  becomes  condensed  into  the  liquid  form;  while  the 
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former  flies  off  in  the  gaseous  state,  from  tlie  recipient  containing 
the  spirit. 

The  upper  portion  of  the  oven  also  contains  a  most  ingeDious  con- 
trivance for  regulating  the  temperature  of  the  whole  process  with  the 
utmost  precision.  An  iron  tube,  containing  a  quantity  of  oil,  has  a 
thermometer  immersed  in  it,  and  is  so  contrived  as  to  lower  down  into 
the  body  of  the  oven,  and  to  be  withdrawn  at  pleasurei  thus  prevent- 
ing the  possibility  of  the  oven  being  overheated  sufficiently  to  scorch 
the  bread,  or  impart  a  disagreeable  flavour  to  the  spirit.  The  ope- 
rative portion  of  this  compound  process  seems  to  us  to  be  provided 
for  in  a  manner  so  as  to  leave  little,  if  any  thing,  to  be  desired. 

The  practical  application  of  this  important  discovery  may  lead  to 
results  which  cannot  at  present  be  anticipated.  Without  offering 
any  opinion  as  to  the  benefit  to  the  community  of  the  extensive  con- 
sumption of  ardent  spirit,  there  can  be  no  manner  of  doubt  that,  if 
it  be  a  benefit,  the  more  cheaply  it  can  be  procured,  the  greater  will 
be  the  advantage  in  an  economical  point  of  view.  If  that  which  has 
hitherto  been  deemed  a  worthless  vapour,  can  be  now  converted  into 
a  valuable  product,  as  an  article  of  almost  universal  consumption, 
the  discovery  must,  at  all  events,  be  deemed  one  of  great  importance 
in  civil  economy,  and  calculated  to  enhance,  in  a  very  eminent  de- 
gree, our  national  reputation  for  improvements  in  the  several  de- 
partments of  the  useful  arts.  How  far  the  discovery  of  Mr.  Hicks 
may  be  found  to  militate  against  the  interests  of  persons  at  present 
connected  with  distillation  from  corn,  it  is  not  our  business  to  in- 

auire.  Neither  is  it  necessary  to  investigate  the  position  in  which 
le  patentee  may  stand  with  regard  to  the  present  excise  regulations 
relative  to  the  distillation  from  grain.  Hut  the  merits  of  the  dis- 
covery can  be  in  nowise  prejudged,  as  a  scientific  process,  by  the  in- 
fluence it  may  exercise  on  any  (question  of  manufacturing  speculation. 
With  regard  to  the  influence  it  may  have  indirectly  upon  the  agri- 
cultural interests  of  the  country,  from  a  considerable  diminution  of 
the  consumption  of  grain,  we  are  not  enabled  at  present  to  form  any 
estimate.  It  will  assuredly  tend  to  diminish  the  enormous  consump- 
tion of  barley  at  present  required  for  the  use  of  the  corn  distillers; 
but  when  it  is  considered  that  the  growth  of  barley  in  this  country 
is  not  adequate  to  such  consumption,  and  that  a  considerable  sum 
in  specie  is  annually  paid  to  the  foreign  agriculturist  for  the  impor- 
tation of  grain,  without  the  smallest  return  being  made  as  a  compen- 
sation to  our  manufacturing  interests;  it  is  doubtful  whether  the 
English  agriculturist  would  eventually  suffer  by  the  general  intro- 
duction ofthis  invention  for  saving  the  consumption  of  grain  in  the 
process  of  distilling.  Another  important  saving  will  be  efiected  in 
the  consumption  of  fuel  at  present  used  for  distillation,  which  forms 
so  large  a  portion  of  the  outlay  required  in  this  extensive  branch  of 
manufacture.  We  have  heard  it  stated,  (but  almost  deem  it  incre- 
dible,) that  the  sponge  necessary  to  form  the  peck  loaf  is  capable  of 
yielding  three  ounces,  imperial  measure,  of  proof  spirit  during  the 
operation  of  baking,  and  without  prolonging  the  process  beyond  the 
ordinary  time  for  baking  the  quartern  loaf.     It  is  also  stated,  that 
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the  bread  btked  bj  this  new  oven  is  saperior  in  qaalit;|rt  and 
porous  in  texture,  than  that  baked  in  tne  usual  waj,  trom  the  va- 
poars  being  carried  oiT  as  fast  as  they  are  generated  bj  the  new 
patent  oven,  while  a  great  portion  maj  Be  presumed  to  be  again  con- 
densed and  incorporated  with  the  bread  by  the  old  process.  The 
invention  in  a  vanetj  of  respects,  will  be  fikel j  to  excite  no  ordi- 
nary at^tion  in  the  public  mindt  the  moment  it  is  reduced  to  prac- 
tice, [Literary  Gazette. 
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John  Thorp,       -  -           165 

Leuman  Cooley,        -  •      ib. 

Samuel  Cline,    •  -             ib. 

John  Scott,  -    166 

John  S.  Williams,  -             ib. 

Henry  Libeneau,  •      ib. 

Elisha  H.  Holmes,  -           167 

M.  J.  LitUeboy,           •  -      ib. 

Levi  Disbrow,    -  •             ib. 

J.  Tenny,     -             -  •     ib. 

William  Manning,  •            168 

Jacob  D.  Custer,        -  -      ib. 

Alonzo  S.  Smith,  -             ib. 

Joel  Dewey,  Jr.,       •  -    169 

John  M'Gann,     -  •             ib. 

James  Cole,               -  -      ib. 

George  Bruce,     -  -           170 

James  Barron,           -  ib. 

S.  Tumer  and  N.  Barnes,  ib. 

David  Flagg,  Jr.,  -             ib. 

Caleb  Tompkins,      -  -    171 

J.  and  D.  C.  Ambler,  -    239 

Charies  Thompson,  -            240 

Thomas  Burrall,        -  -      ib. 

AlvanFoote,      -  -            241 
J.  BUke  and  D.  Gushing,        -      ib. 

Thos.  G.  Fessenden,  -           242 

Caleb.  B.  Bumap,       -  -      ib. 

Reuben  Coffey,  -             ib. 

Joseph  C.  Gentrey,    -  -    243 

Thomas  Gallaheiv  ib. 

Gideon  Palmer,         -  -      ib. 

Gideon  Palmer,  -  -           244 

Moses  Pennock,       -  ib. 

G.B.  Manley,    -  -           245 

Archibald  little,       -  «      ib. 

George  Jessup,    •  -             ib. 

James  Johnson,         -  •    246 
T.  D.  Newson  and  J.  C.  Shule,    ib. 

M.  J.  Gardner,           -  ib. 
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20.  Sawing  timber, 

31.  Paper  cutting  machine, 

23.  Curing  salted  beef,      - 

23.  Economical  oven, 

24.  Chum, 

25.  Trusses  for  hernia, 

26.  Scale  compound  lever, 

27.  Com  shelling  machine, 

28.  Suspenders,    • 

29.  Steam  engine  boilers,    - 

30.  Trusses  for  hemia, 

31.  Trusses  for  hernia, 

32.  Washing  machine, 

33.  Washing  machine^ 

34.  Churn, 

35.  Grating  apples, 

36.  Boring  timber, 
3r.  Propelling  spindles^ 

38.  Saws,  jointing  and  gamming 

39.  Wheels  for  carriages^ 

40.  Cutting  screws  and  turning  iron, 

41.  Percussion  gun  locks,     • 
43.  Washing  gold  from  earth,  8(C< 

43.  Spoons^  making  from  tin,  &c 

44.  Thrashing  machine, 

45.  Making  combs, 
46;  Steam  engme,    • 
4r.  Cotton  roving, 

48.  Making  bricks, 

49.  Dressing  cloth, 

Jawaty^  i^l- 
1.  Saving  water  in  mills, 
3.  Tooth  extractor,  vertical 

3.  Affinog  plates  to  teeth, 

4.  Steam  cooking  fiimacey 

5.  Thrashing  machine^    • 

6.  Manufiicturtng  ropes» 

7.  Stumps  of  tTMs,  removing 

8.  StereoQrpe  blodu, 

9.  Printing  types,  smoothing 

10.  Casting  types*    • 

11.  Cotton  gin  frames, 
13.  Boats,  construction  of 

13.  Grist  mill,  portable     • 

14.  Distilling, 

15.  Carriages,  spring  points 

16.  Thrashing  machine, 

17.  Thrashing  machine^ 

18.  Tin  baker, 

19.  Tobacco  curing, 

20.  UaiTow,  revolving 

21.  Water,  applying  to  wheels, 
23.  Buttons,  manu&cturing 

23.  Teaching  geography, 

24.  Plough, 

25.  Percussion  cannon  lock, 

26.  Double  toothed  saw, 

37.  Propelling  vessels 


for 
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JohnShugert,  •    24/ 

William  A.  Tomlinsoo,  -             ib« 

AbelStowell,            •  -     ib. 

Nathaniel  Tiffany,  -             ib. 

James  Knight^  •    248 

Hosea  H.  Groover,  -            ib. 

William  Hoyt,  -      ib. 

Allyn  Baron,      «  .           249" 

John  C.  Dougkss^     -  -      ib. 

Amos  G.  Hull,     -  -           ib. 

Gershom  Twttdiell,    •  -    -      ib. 

Ebenexer  Lester,  -           S50 

Samuel  Bushnell»  -      ib« 

Samuel  Bushnell,  -           251 

David  Flagg,' Jr.        •  •      ib. 

Frederiek  Beckwith,  •              ib. 

Russel  Phelps,  •      ib. 

Heniy  Johnson,  -            ib. 
J.  Eastman  and  G.  C.  Rix«     •    253 

J.  Eastman  and  C.  Abbot,  ib. 

Michael  Carleton^  •           353 

Frederick  D.  Saono^  •      ib. 

Bobert  Butcher,  -           354 

Rufits  Humpreys,  -     ib. 

Julius  Pratt,        •  -              ib. 

OgdenMaUory,  -    855 

Samuel  P.  Mason,  -           256^ 

John  C.  Porter,        -  •      ib. 

John  J.  Dudley^  •          257 

Aaron  Foot,  •    SOO 

L  W.  Kutherford,  •             ib. 

T.  a  Vanderslice,     -  -    301 

Jesse  Read,  ib. 

Isaac  Norton,            •  -      ib. 

Townsend  and  Durfee,  -          303 

Abijah  Gorham,        •  -      ibi 

G.  W.  GnrteTf    -  -             ib. 

S.  Sturdevant,          •  -     tb« 

Mann  and  Sturdevant,  -          303 

£.  A.  Lester,           -  -     ib. 

Cushman  and  Loomis,  •             ib. 

Henry  Weed,        •  -     ib. 

JohnCairou,        -  -           304 

Geo.  Stoudinger,      -  •      ib. 

Sam.  Turner,     »  •           305 

S.  J.  Gold,                 -  •      ib. 

Gordin  Williston,  -             ib. 

T.  G.  Newbold,         -  -      ib. 

Samuel  Rugg,  -           306 

Wm.  Kendall,           •  -      ib. 

Charles  Goodyear«  •           307 
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Enoch  Hiddin,           •  •      ib. 
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38.  Saddles, 

99.  Water  wheel,  reaetiim  - 

30.  Stiffeninff  bata,  ... 

31.  PlantiDg  seeds,  machine  for    - 

32.  Applying  power  to  mills,  &c.     - 

33.  Fumaoe  for  heating  tyre,* 

34.  Propelling  machinery,    - 

35.  Tobacco,  knife  for  cutting     - 

36.  Conduits  for  canals, 

37.  Planing  machine,   - 

38.  Chum,    .... 

39.  Sawmill, 

40.  Rotary  pump, 

41.  Tanning,  -       - 
43.  Dressing  staves, 

43.  Cleaning  wool, 

44.  Washhig  machine, 

Fd/ruary, 

1.  Sausage  meat,  euttnig  and  stuffing, 

2.  Plough, 

3.  Potash,  manoiacturing 

4.  Cooking  stove,  sheet  iron 

5.  Inclined  water  wheel, 

6.  Medicated  steam,  applying 

7.  Boxes  and  hobs  for  carriages, 

S.  Bending  tyre,  hoops,  and  bands, 
9.  Thrashing  nuicfaine, 

10.  Thrashing  machine, 

11.  Reaction  water  wheel,    • 
13.  Phmes  for  carpenters, 

13.  Orens,  double,  in  chimneys, 

14.  Thrashing  machine, 

15.  Hats,  felting  and  napping, 

16.  Gas,  for  illuminating, 

17.  Porcel«n  teeth,  making  and  setting 

18.  Sickles  and  files,  cutting, 

19.  Mill  for  grinding  com, 

SO.  Bats  for  hat  bodies,  ma^g, 
31.  Spinning  wool,  machine  for  - 
33.  Thrsshmg  machine, 

33.  Cheese  press,  lever 

34.  Tobacco,  stoves,  or  flues,  for  drying 

35.  Plough, 

36.  Overshot  bucket  wheel, 

37.  Distilling  apparatus, 

38.  Buttons,  manu&cturing  • 

39.  Paddle  wheels, 

30.  Steam  boiler, 

31.  Rotary  steam  engine, 

32.  Water  wheel  for  mills, 

33.  Pegs  for  shoes,  pointing 

34.  Sawing  boards, 

^5.  Moving  earth,  stones,  &c. 
36.  Bedst^ids,     -        ^  . 
^.  Fire  engine, 

38.  Axle  lYees  for  carriages, 

39.  Pdnting,  composition' for 
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40.  Mortiie  door  ftftemngi,  Leonard  Foster, 

41.  Printing  pretty  -  «         Amot  Shermui, 

42.  Steam  engine,         *  -  Hugh  Gordon, 

43.  Pendulum  chum,  -  •         Caleb  Angeyine* 
Aqueductt,  &c.  buiding,  Annetley't— jmi^oi/, 
Amt,  improred  fire,  Itondom'a— fMi(fii/, 

B 

Babbage't  calculating  engine, 

Bache,  on  safety  apparatus  for  steam  boats, 

Bakewell,  on  the  involute. 

Bands,  or  straps,  on  coupling 

Bell,  Shaw's  observations  on  a  patent  of  Lieut. 

Bell's  percussion  cannon  lock,  reply  to  Shaw's  attack  on 

Beer  and  ale,  keeping,  Aitkin's    pattni. 

Beef,  jerked,  curing,  Tomlinson's— jMien/, 

Bent  axle  and  dished  wheels. 

Bits  for  horses,  &c.  improved,  Surman's— pa(en/. 

Bleaching,  treatise  on  -  • 

Boilers,  Steam  Kngine,  supplying  with  water,  William^ 

^-^— — — ,  Douglas's-^^Mrfen/, 

,  remarks  on, 
,  effect  of  salt  water  on 
-,  Disbrow's— ^Ki/en/, 


'a-'-patenti 


Boring  for  water,  Disbrow's 
Brick^  preparing  clay  for,  Talcott's— ^toi/. 
Bridges,  &c  building,  Annesley's— po/en/. 
Building  ships,  Annwley's    patenU 

C 
Calculating  engine,  Babbage's, 
Canals,  conduits  for,  Clarke's— pu^oii. 
Canvas  and  sail  cloth,  Ramsay  and  Orr's— po/cn/, 
— -  ropes,  &c.,  manufacturing,  Harris', — patent^ 
Card,  improved  fancy.  King  and  Blandiil's— ^oten/. 
Car,  self-«djusting  rail-road.  Pollock's— po/en/, 
,  remarks  on, 

,  rail-way,  Howard's— pcrf^i?/,. 

Casting  reaction  wat^  wheels.  Wing's— /)a/«fi/. 

Chain,  improved  gearing,        • 

Charcoal,  on  the  making  of. 

Chrome  yellow,  dying  silks  a  . 

Clay  for  bricks,  preparing,  Talcott's— pa<m<. 

Cloth,  improved  woollen.  Hirst's— po/en/, 

Colic,  painter's. 

Cocks,  improved.  Rudder  and  Martineau's— po^cn/. 

Compass  needles,  remarks  on  Smith's, 

Copper  ore,  smelting,  Jones'— po/eti^. 

Corks  and  bungs,  cutting,  Bass'— ^en/, 

Coupling  machine,  bands,  or  straps,  on 

Cutting  instruments,  giving  a  fine  edge  to 

D 
Detonating  matches,  Ure  on 
Distilling,  improvement  in,  Jenks'— poien/,    . 

,  Otis'— pcrfen/, 

,  new  process  of 
Dpng  of  Silk  a  chrome  yellow, 

E 
Editor's  remarks  oh  American  patents  for  October,  1830, 

— ^____. November, 

_„—-___ __  December, 
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Editor's  remarks  on  American  patents  for  January,  1831, 

'  February, 

Engines,  improved  steam,  D'Arey's— po/ai^ 
Efl'ects  of  arts  and  trades  on  health,  treatise  on 
Epsom  Salts,  manufactoring,  Grisenthwaite's-Tpofm/, 
Espy,  on  hygrometric  observations, 
Explosion  in  steam  engine  boilers,  Earle,  on 

F 
Fancy  card,  improved.  King  and  Blandill's— ^ofm/. 
Farina,  &c  from  vegetables,  Goukon's— /Ki^en/, 
Feathers,  restoring  elasticity  of 
Fermented  liquors,  keeping,  Aitkin's— pdrfen^, 
Fidding  and  unfidding  masts,  De  la  Ganle's— po^/, 
Fire  arms,  improved.  Random's— jDO/cn^, 
Flour,  on  the  souring  of  American, 
Fountain  pump,  Shalder's, 
France,  ordinances  of,  on  steam  engines, 

FBASKLIH   IirSTITUTa. 

Officers  and  Managers  for  1831,      .  , 

Stshding  committee  for  1831,  .  , 

Meeting,  quarterly,  minutes  of  twenty-eighth 
'  —  twenty-ninth 

,  monthly,  minutes  of         . 
— — ,  Board  of  Managers,  minutes  of 
Report,  seventh  annual 

■    ,  twenty-ninth  quarterly, 

,  of  committee  on  water  as  a  moving  power, 
G 
Gas^  manu&cturing,  Boston's— po^cn^, 
— ,  generating.  Collier  and  Finkus'— ^en/,     . 
Gay  Lussac,  on  the  setting  of  plaster  of  Paris» 
Gearing  chain,  improved 
Germination,  effects  of  iodine  on 
Gold  and  silver,  Mexican,  process  of  reducing,     • 
Gunpowder  and  detonating  matches,  Ure  on 

H 
Harrows,  fjevolving,  Bun^s---j9a/ciii; 
Hats,  compositjon  for  stiffening,  Macomber's— jvofm/. 
Health,  effects  of  arts  and  trades  on 
Herschel's  discourse  on  natural  philoaophy. 
High  pressure  engine,  French  ordinances  on. 
Hides,  scraping,  William's— jDafen^, 
Horses,  he  improved  bits  for,  Surman's— pctfm/, 
Hygrometric  Observations,  Espy  on 

I 
Illuminating  gas,  Boston's— jM^eitl, 

,  generating.  Collier  and  Pinkus'—po/mi; 

India,  fint  steam  communication  with 
Inking  apparatus.  Wood's— jxifen^. 
Institute,  Maiyland, 

,  report  of  the, 
Involute,  Bakewdl's  remarks  on  the 
Iodine,  effects  of,  on  germination, 
Iron,  manufacturing  malleable,  fowls'— f»a(en^, 

f  preset  vition  of^  fronlk  rust,  • 

J 
Jerked  beef,  curing,  Tomlinson't— }Mtfen/,  ^ 
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LaCy  reply  to  query  concerning  shell  and  seed 
Lancets,  &c.  giving  a  fine  edge  to 
Lead,  resistance  o^  to  pressure^  &c 

,  Colic  from 

Liverpool  and  Manchester  rail  way,  travel  on 
Locomotive  purposes,  applying  power  to 

M 
Machinery,  results  of 
Magnesia,  making  sulphate  of 
Manganese,  ascertaining  its  value, 
Malleable  iron,  manufacturing,  Lewis'— ^crf^n/. 
Marine  steam  engine,  Ogden's 
Maryland  Institute, 

■>  report  of  the 
Masts,  fidding  and  unfidding,  De  La  Garde's— /Mrfm/, 
Matches,  &c.  detonating,  Ure  on 
Metak,  Mexican  mode  of  reducing  the  precious 
Meteorological  observations,  144^ 

Molasses,  &c.  from  sugar,  expelling,     . 
Moll,  on  the  invention  of  telescopes, 
Music,  type  for,  Bruce's— ^m/, 

N 
Natural  philosophy,  Herschel's  discourse  on 
Needles,  remarks  on  Smith's  compass 

O 
Ogden's  marine  steam  engine, 
Ore,  smelting  copper,  Jones'--patfm/, 

P 
Painter's  colic,        .... 
Paper,  machinery  for  making,  Wilks'— ^ia<«i/, 

,  for  hanging  rooms,  Cobb's— pa/«i/, 

•^^,  description  of  various  kinds  of 

^  separating  knots,  &c.,  Ibotson's— ^Ni^en/; 

Patents,  American,  specifications  of  17,  84,  171, 

^,  English, 

Pine  and  spruce  timber,  strength  of 
Piano  fortes,  improved,  Stewart's— jMi^i, 

,  Thompson's— '^€11/, 
Pipes,  resistance  to  water  moving  in 
Pivot  holes  of  watches,  improvement  in 
Plaster  of  Paris,  on  the  setting  of 
Plating,  Robert's— ^Ki/en/, 
Pneumatic  process  of  refining  sugar, 
Pollock's  remarks  on  self-adjusting  rail-road  eai^-pa/en/, 
Porter  on  sugar  cane. 

Power,  application  of,  to  locomotive  purposes. 
Propelling  spindles  for  spinning,  Russel's— jKi/en/y     . 
Pump,  Shalder's  fountain 

K 
Rail-way,  Liverpool  and  Manchester,  travel  on 
— — ,  applying  power  on 

,  carriage,  Howard's— ;pa<^, 
,  carriage,  remarks  on  Winan's 
lUil-road  car,  &c.  self-adjusting.  Pollock's— -potent^ 

■ '  ,  remarks  on. 

Razors,  &c.,  giving  a  fine  edge  to 
,  sharpening  by 'burnishing, 
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Reaction  water  wheel«  Strode'a^-fia/^t/,       • 

,  Wing's— ;«rf«ii/, 

,  improvement  in  Wing^'a— po^en/, 

■  — ,  testimoniala  in  Tavour  oif 

Reedfl,  improved  weavers,  SennefT'a— ^a/ciil» 
Resistance  to  water  moving  in  pipes,    • 
— — —  of  lead  to  pressure. 
Results  of  machinery. 

Rigging  and  masting  vessels,  De  La  Garde's— /Ki<en/,    • 
Ropes  and  cordage,  manufacturing,  Uarria'— po/eni. 
Ropes,  manufacturing  of,  Townsend  and  Durfee'a— ^en/. 
Rust,  preservaU<m  of  iron  from 

S 
Sail  cloth,  Ramsay  and  Orr's— /Mtfen/, 
Salt  beef,  caring,  Tomlinson's— patoi/, 

water,  effect  ofi  on  steam  boilers, 

Sashes,  window,  Prosser's^-^Mlen/, 

Saw  set,  Whiting'»--pdtfeR/, 

Scraping  hides,  William's— ^Mrfeni, 

Self-adjusting  rail-road  car,  with  guide  nils,  Pollock's— pofen/. 

Shaft,  water  wheel,  splicing,  .  •  . 

Sharpening  razors  by  burnishing, 

Shaw's  observation  on  Lieut.  Bell's  patent, 

■  Reply  to^ 

Shell  lac,  &c.  reply  to  query  concerning. 
Ships,  building,  Annesley's— ^u/en/, 
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On  the  Quadraiure  of  the  Circle^  by  the  Editor. 

Although  the  practicability  of  making  a  perpetual  motion  is  a 
question  settled  in  the  negative  bjr  every  man  well  versed  in  the 
principles  of  mechanics;  and  although  those  acquainted  in  the  higher 
geometry,  have  given  up  the  attempt  to  square  the  circle,  or,  in 
other  words,  to  find  a  square  the  area  of  which  shall  be  exactly 
equal  to  that  of  a  circle  whose  diameter  is  siven;  we  are  yet  not  un- 
frequently  amused,  through  the  medium  of  the  journals  of  the  day, 
with  the  assurance,  that  what  has  eluded  the  researches  of  the  most 
able  ensineers,  and  the  most  profound  mathematicians,  has  been 
htckHy  discovered  by  some  sciolist,  without  the  use  of  the  midnight 
Ifamp.  In  a  former  number  of  this  journal,  we  ^ve  some  account  of 
the  most  prominent  schemes  of  perpetual  motion,  and  it  is  our  de- 
sign in  the  present  article  to  notice  the  attempts  which  have  been 
made  to  square  the  circle. 

We  have  been  directed  to  this  subject  by  some  recent  publications 
in  the  papers  of  Washington  city,  in  which  a  gentleman  in  one  of 
the  public  offices, las  triumphantly  announced  his  most  complete  suc- 
cess in  this  difficult,  if  not  impossible  problem;  and  Informs  us  that 
he  has  entrusted  his  secret  to  fifteen  individuals,  all  of  whom  are  per- 
fectly satisfied  of  the  correctness  of  his  principles.  We  are  not  told 
how  many  out  of  the  fifteen  are  capable  of  forming  a  judgment  upon 
the  subject,  but  we  happen,  however,  to  know  that  at  least  one  of  the 
number  is  unacquainted  with  the  meaning  of  decimals;  and  we  also 
know  that  those  most  capable  of  deciding  the  question  are  not,  and 
have  no  desire  to  be,  of  the  number  of  the  initiated.  A  few  years  ago 
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a  similar  announcement  was  made  in  the  Richmond  papers^  bat  when 
the  plan  was  presented*  to  the  pnbtic,  it  prored  to  be  one  of  those 
gross  mechanical  modes  of  approximation,  which  have  been  repeat- 
edly proposed.  A  cube  and  a  sphere  were  to  be  made,  and  their  re- 
lative masses  ascertained  hjdrostaticallj.  An  approximation  as 
inferior  to  that  which  the  mathematician  has  obtained,  as  matter  is 
inferior  to  mind.  Others  have  proposed  to^ut  a  square  and  a  circle 
out  of  a  plate  of  metal,  or  other  substance,  both  equal  in  thickness, 
and  then  to  weigh  them,  ignorant  of  the  fact  that  neither  the  weicht 
or  dimensions  of  such  articles  is  capable  of  being  ascertiuned  wima 
millionth  part  of  the  correctness  with  which  the  mathematician  has  . 
squared  the  circle. 

The  subjoined  account  of  what  has  been  proposed,  and  done,  upon 
fhts  subject,  is  abstracted  entirely  from  MoNrnoLA,  as  contained  in 
his  <<  Recreations  in  Mathematics,"  translated  hj  Huttoh. 

Montucla  divides  those  who  have  pursued  this  inquiry  into  two 
classes;  the  first,  geometricians,  who,  aware  of  the  difficulty  or  im- 
possibility of  the  problem,  have  not  been  led  away  by  illusions,  but 
nave  confined  themselves  to  the  finding  out  the  most  exact  meUiods 
of  approximation.  The  other  class,  tiwse  who  scarcely  acquaunted 
with  the  elements  of  geometry,  and  hardly  knowing  on  what  princi- 
ple the  problem  depends,  have  twisted  and  turned  Se  circle  in  every 
direction,  and  have  laboured,  like  the  unfortunate  Ixion,  eternally 
rolling  the  heavy  burden,  without  bringing  it  any  nearer  to  its  place 
of  destination.  When  one  error  is  pointed  out  to  them,  they  so<»i 
return  with  their  propositions  in  a  new,  but  eaually  contemptible 
form;  and  unhesitatingly  contest  the  best  established  truths  in  the 
elements  of  geometry,  appearing  to  believe  themselves  specially  ap- 
pointed by  Heaven  to  reveal  truths  to  mankind,  the  discovery  of 
which  is  withheld  from  the  learned,  that  it  may  be  bestowed  upon 
idiots. 

In  the  time  of  Aristophanes,  the  auestion  of  the  auadratare  had 
already  become  celebrated,  as  in  order  to  ridicule  M eto,  he  intro- 
duces him  on  the  stage,  promising;  to  sc^uare  the  circle. 

We  first  find  in  the  writings  of  Archimedes,  the  announcement  of 
the  truth,  that  the  circle  is  eqaal  to  the  rectangle  of  half  the  circum- 
ference b^  the  radius.  Still  something  more  was  necessary,  namelv, 
to  determine  the  proportions  between  the  circumference  and  the  di- 
ameter; and  although  he  was  unable  to  accomplish  this  with  mathe- 
matical precision,  he  showed  that  the  diameter  being  1,  the  circum- 
ference would  be  more  than  S|},  and  less  than  SfJ,  or  Sf. 

Since  that  time,  if  great  exactness  be  not  required,  m  order  to 
find  the  ratio  of  the  diameter  to  the  circumference,  the  proportion  of 
1  to  3|,  or  of  7  to  22  is  employed;  that  is  to  say,  the  diameter  is 
tripled,  and  |  of  it  is  added:  this  seventh  is  never  neglected,  but  by 
the  most  ignorant  workmen. 

Among  the  modem  eeometricians,  the  first  who  made  any  addition 
to  our  knowledge  on  this  subject  was  Peter  Metius,  of  the  Nether- 
lands; whose  name  was  mentioned  in  connexion  with  the  discovery 
of  the  telescope  in  our  last  number.   He  ascertained  that  the  propor- 
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tioA  between  the  diameter  and  the  circumference  of  the  circle  was 
Terj  nearly  expressed  by  the  terms  as  113  to  355)  the  error  being 
scarcely  the  ten^miltionth  part  of  the  circamference. 

The  celebrated  James  Gregory  ofjScotland,  undertook,  in  the  year 
1668,  to  demonstrate  the  absolute  impossibiltty  of  the  quadrature  of 
the  circle,  and  although  his  conclusions  were  not  universally  admit- 
ted, they  have  never  been  disproved.  He  gave  several  very  ioge« 
nkms  methods  for  approaching  nearer  to  the  measure  of  the  circle 
than  had  been  previously  done. 

The  numbers  expressing  die  proportions  between  the  diameter  of 
a  circle  and  its  circumference  were  carried  out  bv  M.  de  Lo^y,  to 
127  figures,  or  decimals^  by  which  it  was  shown  that  if  the  diameter 
be  represeate^i  by  unity,  followed  by  127  ciphers,  the  128  figures 
which  he  has  ^iven  as  representing  the  circumference,  and  which 
commencea  with  314,  and  terminates  with  446,  will  be  less  than  the 
circumference,  whilst  it  will  be  greater  if  the  last  figure  be  increas- 
ed by  unity.  If  we  suppose  a  circle,  the  diameter  of  which  is  a 
thousand  mUKan  timea  greater  than  the  distance  of  the  sun  from  the 
earth,  the  error  in  the  circumference  would  be  a  thouusnd  tmiUion  of 
times  less  than  the  thickness  of  a  hain 

Buler  has  pointed  out  the  method  by  which  we  may  go  still  fur- 
ther, but  there  are  few  who  would  not  pronounce  the  mbour  to  be 
superfooua.  The  supposition,  therefore,  that  there  is  in  England  a 
standing  reward  of  d610,000,  or  of  any  other  large  amount,  awaiting 
the  discoverer  of  the  Quadrature,  must  be  placed  among  the  pre- 
vailing vulgar  errors;  tor  with  all  her  liberality,  Britain  does  not 
^ve  such  rewards  for  the  discovery  of  that  which  would  be  of  no  prac- 
tical utility  whatever. 

Among  those  who  have  mbcarried  in  their  attempts  to  solve  this 
moblem,  or  who  have  fallen  into  ridiculous  errors  respecting  it,  the 
foUowiDg  are  noticed  by  Montucla. 

The  celebrated  Joseph  8caliger,  who  had  no  great  esteem  for  geo- 
metricians, desirous  or  showing  to  them  the  superiority  of  a  man  of 
letters,  in  solving,  by  wav  of  amusement,  what  had  so  long  puzxied 
them,  attempted  Uie  quadrature  of  the  circle,  and  seriously  imagined 
that  he  had  discovered  it.  The  quantity  which  he  gave  was  a  little 
less  than  the  inscribed  dodecagon.  It  was  therefore  an  easy  task  to 
refute  him,  which  was  done  by  several  mathematicians.  The  only 
effect  produced  upon  Scaliger  was,  to  throw  him  into  a  violent  pas- 
sion, and  induce  him  to  pour  forth  a  torrent  of  indecent  abuse  upon 
the  geometricians,  and  to  confirm  him  more  than  ever  in  the  opinion 
than  they  were  destitute  of  common  sense. 

The  celebrated  Danish  astronomer,  Longomontanus,  pretended  to 
prove  that  the  diameter  of  a  circle  is  to  the  circumference  exactiy 
as  100,000  is  to  314,185.  The  famous  Hobbes  ima^ned  also  that 
he  had  discovered  this  long  sought  secret;  and  upon  being  refuted  by 
Dr.  Wallis,  he  published  a  work  with  a  desien  to  prove  tliat  the 
whole  system  ofj;eometry  was  founded  upon  false  reasoning. 

A  certain  M.  Liiger  pretended  that  he  had  found  out  the  quadra- 
ture of  the  circle,  and  commenced  by  demonstrating  that  the  square 
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root  oTM  was  the  same  as  that  of  25^  and  of  50  the  same  as  that  of 
49.  This  he  attempted,  not  bj  geometrical  reasoning,  which  he  set 
at  nonsht,  but  bj  mechanical  contriTances,  aided  by  figures. 

M.  Clerget  made  the  wonderful  discoverj  that  a  drcle  is  a  poly- 
gon with  a  determinate  number  of  sides,  and  he  thence  deduced  the 
magnitude  of  the  point  where  two  unequal  spheres  touch  each  other. 
He  demonstrated  also  the  impossibility  of  the  motion  of  the  earth. 
The  affinity  of  these  questions  with  each  other  has  never  [been  per- 
ceiyed  by  any  other  philosopher. 

%  M.  Hathnlon,  a  manufacturer  of  stnflTs  at  Lyons,  undertook  to  act 
as  a  geometrician  and  mechanist,  and  in  support  of  his  pretensions 
announced  that  he  had  discovered  the  quadrature  of  the  circle,  and 
the  perpetual  motion.  He  deposited  1000  crowns  tc^^be  awarded  to 
any  person  who  should  prove  that  he  was  in  error.  M.  Nicole  effectn- 
ally  did  this,  and  the  thousand  crowns  were  awarded  to  him,  and 
were  presented  by  him  to  the  general  hospital  at  Lyons. 

A'  similar  offer  of  a  sum  nearly  double  tne  amount,  was  afterwards 
made  by  an  individual  more  distinguished  for  the  postesuon  of  mo- 
ney than  of  mathematical  learning.  His  method  was  to  divide  a 
circle  into  four  equal  parts  by  perpendicular  diameters,  and  then 
to  turn  these  quadrants  with  their  four  right  angles  outwards,  so  as 
to  form  a  square,  which  square  he  pretended  was  equal  to  the  circle, 
although  it  was  manifest  that  the  parts  could  touch  each  other  in 
points  only,  instead  of  in  their  whole  eitent  Three  persons  appear- 
ed  as  claimants  for  the  reward,  so  ridiculously  offered,  but  me'tri- 
bunal  at  the  Chatalet  decided  that  a  man's  fortune  ought  not  to  suffer 
from  the  errors  of  his  judment,  when  those  errors  were  not  prejudi- 
cial to  society.  The  author  of  this  offer  obtained  a  sentence  from 
the  Academy  of  Sciences,  which  was  that  he  should  study  the  ele- 
ments of  geometry;  he,  however,  was  still  convinced  that  he  had 
been  treated  with  gross  injustice,  and  that  future  ases  would  blush 
for  that  in  which  he  lived.  Although  but  few  of  the  pretenders  to 
this  discovery  cut  a  fi^re  so  completely  ridiculous,  it  is  nevertheless 
true  that  their  propositions  have  all  of  them  had  their  foundations  in 
ignorance  of  geometry. 

It  may  be  acceptable  to  those  unacquainted  with  geometry,  to 
learn  how  a  very  close  approximation  may  be  made  to  the  ratio  be- 
tween the  circumference  and  the  radius  of  a  circle,  which  is  in  effect 
the  same  as  discovering  the  quadrature.  If  a  polygon  of  any  num- 
ber of  sides  be  inscribed  within  a  circle,  and  another  be  circumscrib- 
ed, both  touching  it,  the  two  areas  thus  formed  can  be  ascertained 
by  mensuration,  and  the  exact  circumference  of  each  figure  may  be 
readily  ascertained.  Now  it  is  evident  that  the  circumference  of  the 
circle  must  be  greater  than  the  one,  and  less  than  the  other  of  these 
polygons.  Wellebord  Snell,  a  countryman  of  M^tius,  laboured  as- 
siduously on  this  subject;  he  calculated  a  series  of  polygons,  up  to 
5,242,880  sides,  so  that  when  it  is  pretended  that  a  proportion  be- 
tween the  diameter  and  circumference  of  the  circle,  his  table  fur- 
nishes the  mode  of  refuting  the  pretension. 

There  is  an  ingenious  and  simple  mechanical  mode  of  proving  that 
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ttie  area  of  ihe  circle  is  equal  to  the  rectangle  of  one-balf  the  circum- 
ference, by  one-half  the  diameter.  Or,  in  other  words,  is  equal  to 
that  of  a  nght  angled  parallelogram,  two  of  whose  sides  are  equal  to 
one-half  the  circumference,  and  the  other  two  to  one-half  the  diame- 
ter* Suppose  a  circle  to  be  taken,  and  radii  to  be  drawn  from  its 
centre  to  its  circumference,  numerous,  and  at  equal  distances  from 
each  other;  then  let  this  circle  be  divided  into  two  parts,  each  a  se- 
micircle; cut  through  the  radial  lines  from  the  centre  close  to  the 
circumference,  and  open  each  semicircle  out,  so  that  the  semi-cir- 
cumference of  each  part  shall  become  a  straight  line,  the  points  of 
one  piece  will  fit  exactly  into  the  spaces  of  the  other,  and  the  rectan- 
gle in  question  will  be  formed. 


On  ihe  JlpplicaHcn  ofJitUhradte  Coal  to  ihe  Drying  of  Tobacco*  By 
EasKiNs  Hazard,  JEsq.  Engineer. 

TO  THS  X9ZT0B  OV  TBS  JOVmVAK  OV  TBB  nUHKXnr  INSTITUTE. 

Sib,-— I  noticed  in  your  yaluable  Journal  for  this  month  that  a  pa- 
tent had  been  taken  out  for  a  plan  for  curing  tobacco.  It  immedi- 
ately occurred  to  me  that  this  object  could  be  very  easily  effected  by 
placing  a  grate,  with  a  Lehigh  coal*  fire  in  it,  in  a  <*  tight  house'' 
in  which  tne  tobacco  is  hung.  The  stove  or  grate  to  be  a  moveable 
article  to  be  placed  on  the  earth  floor  without  any  connexion  with 
stove  pipe  or  chimney — ^the  crevices  in  the  roof  will  furnish  a  suffi- 
cient vent  for  the  »is.  This  stove  or  grate  is  simply  a  sheet  iron 
cylinder  1£  to  14  inches  diameter,  and  of  the  same 
lensth,  with  a  grate  at  the  lower  end  of  it  to  hold  the 
coaT,  and  open  at  top,  supported  by  three  leg^  rivetted 
to  it.  It  should  have  two  eyes  or  handles  rivetted  to 
the  top  for  the  purpose  of  running  a  small  bar  of  iron 
through,  by  which  two  persons  can  readily  c^ry  it 
while  ignited  from  one  place  to  Aiother,  or  two  holes 
punched  through  the  cylinder  near  the  top  will  answer 
^^^     lAthe  same  purpose. 

In  a  larger  building,  two  or  more  of  these  stoves  may  be  used  and 
will  produce  any  degree  of  heat  that  may  be  desired,  and  they  will 
not  cost  more  than  two  or  three  dollars  each. 

No  danger  need  be  apprehended  of  the  g^s  arising  from  the  com- 
bustion producing  any  unpleasant  flavour  in  the  tobacco— of  this, 
the  experience  of  the  brewers  who  all  dry  their  taalt  on  this  princi* 
pie  by  permitting  the  gas  to  pass  through  the  body  of  the  grain  on 
the  kiln^  and  of  many  families  in  this  city  who  constantly  bake  their 
bread)  cakes,  pies,  puddings,  &c.  in  the  gas,  (also  on  the  same  prin- 
ciple,) without  imparting  any  peculiar  flavour  to  them,  is  sufficient 
evidence. 

It  is  very  common  at  Mauch  Chunk,  when  eeasoned  lumber  is  re- 
quired, to  pile  the  green  lumber  on  posts,  about  eight  feet  above  the 
eround,  and  enclose  the  whole  with  boards  tacked  to  the  pile  to  con- 
fine the  heat,  and  then  introduce  a  grate  with  coal  into  the  inclo- 

*  Anthracite. 
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tiire.  The  whole  pile  it  thvs  completely  dried  in  6  or  8  dajf,  end 
requires  no  other  attention  than  to  renew  the  eoal  in  the  grate  three 
times  in  twentj-four  hours.  The  Lehigh  coal  will  be  found  a  verj 
cottTenient  article  ^plied  in  this  war  in  all  the  processes  where  dry- 
ing is  requisite,  and  particularly  in  kiln-drying  corn.  By  remoying 
the  grates  from  the  buiidina;  while  the  ashes  are  shaken  out  and  the 
grate  replenished  with  coal,  no  inconvenience  will  be  experienced 
from  dust 

As  persons  who  are  not  accustomed  to  the  use  of  Lehigh  coal,  may 
wish  to  try  this  plan,  it  may  be  well  to  state  the  mode  of  kindling 
the  fire.  Cover  the  grate  with  a  thin  stratum  of  Lehigh  coal,  then 
add  a  quarter  of  a  peck  of  charcoal— -apply  your  fire,  fill  up  the  ^te 
with  Lehigh  coal,  and  then  let  it  alone.  To  renew  the  fire*— with  n 
crooked  poker  clear  out  the  ashes  from  the  bottom  of  the  ^te  and 
fill  up  with  fresh  coal.  The  bars  of  the  grate  should  be  an  inch  and 
a  quarter  apart* 


FRANKLIN  INSTITUTE. 

Monthly  Meeting. 

The  stated  monthly  meetine  of  the  Institute  was  held  at  their  Hall 
on  Thursday  evening.  May  2o,  1831. 
Professor  Albxamdbr  D.  Bache  was  appointed  chairman,  P.  7*. 
The  minutes  of  the  last  meeting  were  read  and  approved. 
The  following  donations  were  presented  to  the  Institute,  viz. 
By  Matthew  Carey,  Esq. 

MarriotCs  Dietionaty^  2  vols,  quarto, 
CobbetVe  Weekly  Register j  1  vol 
By  Reuben  S.  Gilbert 

The  Laws  ef  the  Province  ef  Pennsuhania^  coBeeted  inonevo- 
Jume  by  order  ofthSgOovemor  ana  AssmMy  of  the  said  Pro-- 
vinee^  1714.  * 
77««  Cabinet  of  Natural  History  and  American  Rural  Sports^ 
first  5  numbers. 
By  James  Rowland,  Jr. 

Elements  of  Chemistry^  te  M:J.  A.  Chaptd. 

Physical  md  Chemum  Essays^  translated  from  the  Origimd 

Latin  of  Sir  Torben  Bergman^  by  Edmund  Ckdlen^  M.  D. 
A  System  of  Practical  surveying. 
By  James  Mease,  M.  D. 

Archives  of  Us^ul  Knowledge^  3  vols. 
The  corresponding  secretary  laid  on  the  table  the  following  worics, 
received  in  exchange  for  the  Journal  of  the  Institute. 
ReeueU  Industriu^  for  November  and  December,  1830. 
BibUothdque  Physieo-economique^  for  January  and  February,  1831. 
Annalesde  Chimieetde  Physique,  for  October  and  November,  1 830. 

•  The  difficulty  upon  this  subject  is  to  bring  the  coal  and  the  tobacco  toge- 
ther; they  are  the  products  of  ditferent  regions,  and  where  tobacco  grows  WMid 
is  plentiml  and  will  be  used.— Eotroa. 
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jBvUelin  de  hi  SodeU  ^Encouragement  four  Vlndutetrie  Natumaky 
for  October  and  Norember. 

Progranmea  dts  Prix  proposia  by  la  Socieie  d? Encouragement 
pour  P Industrie  Naivmale^  pour  itre  Dicemea^  en  1831, 1832, 1833, 
et  1835. 

Jlnnalea  dea  Mnea^  No.  3,  Vol,  r. 

Jimeriean  Jlnnals  of  Education  and  Inatruction,  for  May. 

Magazine  of  Uae/^jU  and  Entertaining  Knowkdga^  for  ApriL 

Ladita^  Book^  for  May. 

Caaket^  for  May. 

77^  Southern  Jleriew^  for  May. 

Southern  AgricuUurieti  for  January,  Febmaiy,  Mardi,  April  and 
May. 

Mmeum  of  Ibrdgn  Literature^  Sdenee^  and  Jtrta^  Vola.  14,  15, 
16, 17,  and  Nob.  1,  2,  3,  4,  5,  of  vol.  18. 

The  chairman  of  the  Committee  on  Inventions  stated,  that  the 
committee  had  been  engaged  during  the  past  month  in  examining 
several  inventions  submitted  to  them,  and  reports  on  some  of  them 
would  be  prepared  to  be  submitted  to  the  Institute  at  their  next 
meeting. 

Professor  Johnson  made  some  remarks  on  the  subject  proposed 
for  discussion  this  evening,  viz.  on  the  best  mode  of  securing  the 
boilers,  cylinders,  and  all  other  parts  of  steam  engines  against  loss 
of  heat  by  radiation  and  conduction,  when  it  was  on  motion  continu- 
ed as  the  subject  for  the  next  meeting. 

Dr.  Hays  rose,  and  after  some  prefatory  remarks,  stated  in  sub- 
stance as  follows.  That  an  attack  upon  the  scientific  reputation  of 
Dr.  Godman,  late  Professor  of  Natural  Historr  in  the  Institute, 
having  been  made  very  recently  by  a  lecturer  on  Geology,  in  a  public 
lecture  delivered  in  the  hall  of  the  Institute,  at  which  many  members 
of  the  Society  were  present^  and  that  a  thorou^  inyestigation  of  the 
subject  having  resulted  in  a  complete  refutation  of  the  attack,  he 
thought  it  would  be  interesting  to  the  members  of  the  Institute  to 
be  put  in  possession  of  the  facts  upon  which  the  vindication  of  their 
late  Professor  rested. 

The  lecturer  before  alluded  to,  had  stated  to  his  class  that  the 
animal  described  by  Dr.  Godman  as  new,  under  the  name  of  Tetra^- 
emdodon  MaatodontMeum^  was  nothing  more  than  the  young  of  the 
common  mastodon.  In  support  of  this,  the  lecturer  had  exhibited 
two  lower  jaw  bones  from  tnecoUeotionof  the  American  Philosophi- 
cal Society,  one  of  which  he  stated  to  be  that  of  a  young  animal, 
and  showed  the  socket  which  had  once  contained  the  tooth  character- 
istic of  the  animal  described  by  Dr.  Godman,  while  the  other,  which 
he  said  was  that  of  an  adult,  was  asserted  by  him  to  have  contained 
no  such  socket  The  lecturer  had  also  exhibited  a  tusk  which  he 
said  was  the  milk  tusk  of  the  young  of  the  gigantic  mastodon. 

Doctor  Hays  proceeded  to  say,  that  the  jaw  exhibited  by  the  lecturer 
as  that  of  a  young  animal,  had  proved,  on  examination,  to  be  that  of 
an  adult,  as  the  dentition  clearly  showed,  while  in  that  admitted  by 
the  lecturer  to  be  the  jaw  of  an  old  animal,  the  remains  of  the  socket 
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which  had  once  contained  a  tuak  was  clearly  to  be  Been.  And  fur- 
ther that  the  tusk  exhibited  bj  the  lecturer  as  a  milk  tusk,  was  evi- 
dently that  of  an  old  animal. 

Dr.  H.  stated  that  he  had  communicated  to  the  American  Philo- 
sophical Society,  the  proofs  of  the  accuracy  of  the  preceding  state- 
ment. 

A.  D.  Baobb,  CAotnnan. 

J.  Hbkrt  Bulklbti  Bee.  See. 


AMEWCAN  PATENTS* 

LIST  OV  AVBRIOAN  PATSirrS  WHICH  ISSUED  IN  MARCH,  1831. 

TfUh  Remarks  and  ExempKficatumsj  by  the  Editor. 

1.  For  makiDg  Rifles  for  the  sharpenirig  of  edge  toob;  and 
a  composition  for  poUshing  of  all  kinds  of  metals;  Peleg  Barlow, 
Amenia,  Dutchess  county,  New  York,  March  1. 

A  machine  is  to  be  used  for  putting  the  composition  which  is  em- 
ployed, upon  wooden  strips,  called  nfles;  there  is  to  be  one  compo- 
sition for  grindine,  and  another  for  polishing.  The  machine  to  be 
used  is  particularly  explained  and  distinctly  claimed,  but  there  is  bo 
drawing  of  it    Tne  rifles  are  as  follows: — 

<<  For  grinding.  TV^o  parts  of  white  lead,  ground  in  linseed  oil, 
and  three  parts  emery.  Linseed  oil  to  be  added  to  the  mixture  in 
sufficient  quantity  to  make  a  paste  of  suitable  consistence.  Before 
the  paste  is  spread  upon  the  nfle,  a  composition  of  white  or  red  lead 
and  linseed  oil,  to  be  applied  to  the  rifle,  and  dried,  before  the  paste, 
or  cement  is  spread  upon  it" 

<*  For  polishing.  Two  parts  of  white  lead  ground  in  oil,  and  thru 
parts  of  red  oxide  of  iron.-^To  the  mixture  for  polishing,  oil  in  like 
manner  to  be  added,  until  the  composition  becomes  of  a  suitable  con- 
sistence.'' 

On  turning  to  Vol.  4,  p.  175,  it  will  be  seen  that  a  patent  was  ot^ 
tained  by  Beriah  Swift,  living  in  the  same  county  with  Mr.  Barlow, 
for  a  r\fle  for  sharpening  scythes  and  other  edge  tools;  dated  June 
11th,  1829,  which  we  have  thus  described. 

«« Emery,  of  suitable  size,  is  to  be  fixed  upon  properly  shapea 
strips  of  wood,  by  means  of  a  mixture  of  oil,  paint,  and  Tarnish, 
which,  when  dry,  forms  the  substitute  for  the  stones  usually  em- 
ployed,'* 

The  Talidity  of  either  claim  may  admit  of  some  doubt,  and  it  cer- 
tainly would  have  puzzled  the  last  patentee,  to  have  distinguished 
his  invention  <<  from  all  other  things  oefore  known." 

2.  For  making  Jixes  by  Machinery;  being  an  improvement 
upon  the  apparatus  called  the  '<  oval  axe  machine ;"  Stephen 
Hyde,  WilUamsburgh,  Hampshire  county,  Massachusetts,  March 
2. 

The  original  machine  was  patented  on  the  89th  of  January,  IBSO, 
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and  the  present  application  is  for  an  improvement  upon  the  appara- 
tus then  claimed.  Two  diesi  different  in  form  from  those  originallj 
used,  constitute  the  present  claim;  thej  consist'  of  an  apper  and 
lower  die,  and  are  intended  for  spreading  the  iroh  the  width  of  the 
axe,  and  forming  the  lower  part  of  the  eje. 


3.  For  an  Improvement  in  Lamps ^hj  applying  the  principle 
of  the  Argand  lamp,  to  the  common  wick  lamp ;  Lewis  F.  Gral- 
lup,  Woodstock,  Windsor  county,  Vermont,  March  Z. 

(See  specification.) 


4.  For  a  Stove  for  burning  Anthracite  and  other  fuel;  Ste- 

fhen  C  Roe,  New  Fork,  March  5.  Patent  assigned  to  James 
\  AUaire,  of  the  same  {dace. 

The  whole  description  is  comprised  in  the  following  words. 

<^The  stove  is  in  the  form  of  a  truncated ^cooe,  terminating  below 
in  a  cylinder;  the  ton  joined  to  a  hemispherical  cup,  covered  by  a 
lid;  or  the  cone  may  be  without  the  cup.  The  pipe  is  joined  near 
the  top.'* 

*<  What  I  claim  is  the  conical  form  of  the  main  body  of  the  stove.'^ 

The  drawing  represents  the  stove  described^  both  with  and  with- 
out the  cup  above  mentioned.^  There  is  no  fire-place  door,  the  fuel 
being  put  m  at  top,  b^  removing  the  lid.  The  cylindrical  part  ex> 
tends  BO  hidier  than  is  necessary  to  form  an  ash  pit,  the  part  con- 
taining the  fuel  being  included  in  the  cone. 

These  stoves  are,  we  believe,  made  of  sheet  iron,  and  lined  with 
fire  clay,  and  usually  of  very  small  dimensions,  say  18  inches  in 
height,  and  |>erhaps  6  or  7  in  diameter  at  the  base.  They  are  cer- 
tainly very  simple  in  their  structure,  and  we  are  told  that  the  an- 
thracite burns  better  in  them  than  in  stoves  of  any  other  form,  and 
have  no  reason  to  doubt  the  correctness  of  the  information. 


6.  For  an  improvement  in  Locomotive  Carriages^  and  Sails 
adapted  thereto;  Emmor  Eamber^  Kimberton,  Chester  county,. 
Pennsylvania,  March  5. 

(See  specification.) 


6.  For  an  improvement  in  the  mode  o(  raising  Vessels  out  qf 
the  Water;  Jodiua  Cleaves,  Elmira,  Tioga  county.  New  York, 
March  5. 

It  is  proposed  in  this  patent  to  raise  a  vessel  perpendicularly,  by 
means  of  levers.  Wharves  are  to  be  built,  forming  a  slip  into  which 
the  vessel  to  be  raised  may  enter.  A  stronjc  frame  is  to  be  made, 
like  a  raft.  This  is  to  fit  in  between  the  wharves,  and  to  be  the  plat- 
form upon  which  the  vessel  is  to  be  supported.  The  frame  is  to  be 
sunk  so  that  the  vessel  may  float  in  over  it,  and  then  be  secured  upon 
it  in  a  vertical  position,  by  proper  bUgeways,  &c.    Along  each  side 
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of  the  platform  vertical  pieces  of  iroQ  rise  so  as  to  project  above  tiie 
wharves,  where  they  are  to  be  operated  upon  bj  levers,  which,  it  is 
stated,  may  be  attached,  and  put  into  action,  in  various  ways;  there 
are  to  be  poles,  ot^  other  contrivances,  for  securing  the  uprights  as 
the  vessel  is  raised.  When  the  platform  has  been  elevated  as  high 
as  low  water  mark,  or  to  the  height  intended,  sliding  pieces  of  tim- 
ber, ranged  in  each  wharf  for  the  purpose,  are  to  have  their  ends  pas» 
under  the  edge  of  the  platform  to  sustain  it  and  the  vessel  thereon. 
The  whole  is  described  in  verj  general  terms,  and  no  claim  made. 
We  apprehend  that  in  a  practical  essay,  with  a  large  vessel,  the  rais- 
ing with  levers  would  present  difficulties  which  would  prove  this 
mode  to  be  very  inferior  to  that  of  the  screw  dock,  for  which  it  is  in- 
tended as  a  substitute. 


7.  For  a  Knitting  Machine;  John  M'Muliin,  and  Joseph  Hoi- 
len,  Jr.,  Huntingdon  county,  Pennsylvania,  March  5. 

The  machine  ror  which  this  patent  is  taken  manifests  an  uncom- 
mon degree  of  ingenuity  on  the  part  of  the  inventor.  There  is  a 
working  model  of  it  deposited  in  the  patent  office,  which  we  have 
seen  in  operation,  and  although  not  executed  in  a  workmanlike  man- 
ner, it  operates  sufficiently  well  to  remove  all  doubt  respecting  the 
goodness  of  the  work  which  it  may  be  made  to  execute.  The  differ- 
ent parts  of  the  machine  are  set  in  motion  by  the  turning  of  a  crank. 
The  loops,  or  stitches  of  the  article  to  be  knit,  hang  upon  pins,  or 
teeth,  wnich  partially  surround  a  horizontal  wheel,  and  project  up- 
wards like  the  teeth  of  a  crown  wheel  5  the  stocking  is  knit  by  it  with 
the  seam  open,  as  in  the  common  stocking  frame.  vV^hen  the  stitches 
have  extended  to  a  sufficient  width,  the  motion  of  the  crank  is  re- 
versed, and  the  wheel  is  thus  moved  in  an  opposite  direction. 

We  had  thought  of  giving  the  specification,  with  an  engraving  of  the 
machine,  but  shall  not  do  this  at  present  Although  we  have  spoken 
hi^ly  of  the  skill  of  the  inventors,  we  do  not  believe  that  the  ma- 
chine will  ever  come  into  general  use.  In  rapidity  of  execution  it 
will  fall  far  behind  the  stocking  loom,  and  will  not  probably  far  ex- 
ceed that  of  an  expert  knitter;  besides  this,  it  will  be  costly  in  the 
first  instance,  will  be  liable  to  disarrangement,  and  require  more  skill 
to  repair  it,  than  is  usually  found  in  country  places. 


8.  For  a  Thrashing  Machine;  Joseph  C.  Gentry,  Kensington, 
Philadelphia  county,  Pennsylvania,  March  7. 

We  cannot  afford  room  for  the  description  of  this  machine,  as  it 
resembles  so  many  others.    The  claim  is  as  follows. 

^  What  I  claim  as  my  invention  is  the  twisted  reversed  screw  au- 

r  whippers,  and  the  twisted  reversed  square  edged  iron  bars  which 
Form  the  circle  over  which  the  cylinder  revolves,  and  the  improve- 
ment in  the  frame  or  case  through  which  the  wind  and  dust  produced 
by  the  velocity  of  the  cylinder  escapes.*' 
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9.  For  an  improved  Block  far  Stereotype  Plates;  Bradbury 
Hacketty  Boston,  Massachusetts,  March  8. 

The  eeneral  structure  of  this  block  is  like  those  commoDly  used, 
having  nxed  lips  or  catches  on  one  edge,  and  moveable,  or  sliding 
catches  on  the  other.  The  two  sliding  catches  are  forced  up  against 
the  edge  of  the  plate  simultaneously  by  turning  a  key  whicn  nta  on 
to  a  pinion.  The  teeth  of  this  pinion  act  upon  a  slidUag  plate,  each 
end  of  which  forms  a  wed^,  these  wedges  acting  upon  the  two  slid* 
ing  lips,  force  them  up.  There  is  a  spiral  spring  upon  the  shanks  of 
the  sliding  slips,  whicn  force  them  out  when  relieved  by  turning  the 
pinion,  so  as  to  withdraw  the  wedges.  Some  other  modes  of  moving 
the  wedges  are  described,  and  considered  as  included  in  the  general 
principle. 

The  claim  is  *'  to  so  much  and  such  parts  of  the  machinery  above 
described,  in  combination,  as  is  or  may  be  employed  by  moving  the 
moveable  lips  to  or  from  Uie  stereotype  plates,  at  one  operation,  by 
inclined  planes,  or  wedges  and  springs,  acted  upon  by  a  rack  ana 
pinion  with  a  key,  or  in  either  of  tne  ways  mentioned;  and  the  mov- 
ing[  of  the  moveable  lips  to  or  from  the  stereotype  plate  at  one  ope- 
ration." 


10.  For  a  Thrashing  Machine;  being  an  improvement  in 
Douglass'  Thrashing  Machine;  Fayette  Cross,  Sweden,  Monroe 
county,  New  York,  March  8. 

As  this  thrashing  machine  resembles  nearly  all  those  which  have- 
preceded  it,  and  is,  we  suppose,  exactly  like  that  of  Mr.  Douglass, 
except  in  the  parts  claimed,  we  proceed  to  furnish  these  distinguish- 
ing  characteristics,  which  are  thus  set  forth. 

*<  The  improvement  which  I  claim,  is,  the  introduction  of  winged 
gudgeons  on  the  end  of  the  cylinder,  which  is  fastened  to  the  gudg- 
eons by  iron  wedges;  and  I  also  claim  the  invention  of  the  rakes  as 
represented." 

It  so  happens  that  ^  the  rakes  as  represented,"  are  not  to  be  found 
in  the  drawmg;  so  that  however  excellent  and  original  this  part  may 
be,  we  are  not  enabled  to  pass  upon  it  the  commendations  it  may 
merit.  Should  it  prove  equal,  in  point  of  tnven/ian,  to  the  application 
of  winged  gudeons  in  the  ends  of  the  shaft,  we  shall  be  at  a  loss  to 
find  any  terms  in  which  we  can  express  our  admiration  of  it 


11.  For  a  mode  o(  Propelling  Rail-way  Carriages;  Abraham 
Pawling,  city  of  Philadelphia,  March  9. 

This  patent  is  taken  for  a  very  complex  mode  of  communicating 
the  power  applied  to  a  vertical  shaft,  by  a  crank,  or  lever,  to  the 
propelling  of  a  rail -way  carriage.  A  wheel,  or  pulley,  is  fixed  upon 
a  vertical  shaft,  and  from  this,  endless  chains  or  bands  pass  round 
pulleys  on  the  axes  of  the  wheels.  There  are  tightening  pulleys  to 
preserve  the  tension  of  the  band,  or  chains.  The  grooves  on'  the 
wheels  upon  which  the  chains  run,  are  furnished  with  what  are  call- 
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ed  ellfspB,  or  springs,  which  it  is  a|lprehe^ded  will  have  a  &T4mrable 

eifect  on  the  chain  which  passes  OTer  them.  The  claim  is  to  the 
clasps  with  joints  and  spring,  or  screws  and  bolts,  for  preventing 
the  chain,  or  band,  from  slipping;  and  the  position,  combination,  and 
the  aeneral  arrangements  ot  the  parts  thereof,  for  producing  the  de- 
sired result 


12.  For  Manufacturing  Malleable  Iron;  Scth  Boyden,  New- 
ark, Essex  county,  New  Jersey,  March  9. 

*^SptdJicaiion.  The  improvement  consists  in  mixing  rosin,  pitchy 
or  tar,  with  bituminous  coal,  and  applying  it  as  fuel  for  melting  and 
converting  crude  or  pig  iron  into  malleable  castings.  The  coal  is 
pulverized,  or  broken  in  pieces  of  the  size  suited  to  the  furnace  grate, 
and  mixed  with  rosin,  pitch,  or  tar,  in  a  proportion  as  the  intense 
heat  is  desired,  and  applied  in  quantities  fiminishing  in  proportion 
48  the  rosin  is  increased." 

Seth  Botdkst. 

The  foregoing  contains  the  whole  of  the  specification;  the  flame 
produced  will  undoubtedly  have  the  effect  of  keeping  off  atmospheric 
air,  and  in  this  way  protect  the  metal  from  oxidation.  We  do  not 
perceive  any  other  principle  opoii  which  it  can  operate  in  producing 
the  effect  of  rendering  the  iron  malleable. 


13.  For  an  improved  mode  of  applying  tVaier  to  Water 
Wheels;  Josepb  Micb^ner,  Clinton  county,  Ohio,  March  9. 

The  wheel  used  is  the  cotumoti  flutter  wheel,  which  is  to  have  eight 
bdcketsL  The  wall  tit  the  dam  is  not  to  be  built  vertically,  but  is 
to  incline  two  inches  towards  the  wheel.  The  water  is  to  pass  throurii 
a  funnel,  or  openins;,  above  the  wheel.  The  arms  supporting  the 
buckets  are  not  to  K^rm  radii  with  the  shaft  of;  the  wheel,  but  are  to 
be  set  back,  to  prevent  ihe  water  falling  in  towards  the  shaft.  The 
water  is  to  act  upon  three  buckets  at  once. 

^*  I  claim  the  setting  of  the  arms  back,  which  prevents  the  water 
felling  towards  the  shaft,  which  will  sive  more  power  on  the  wheel; 
also  the  inclination  of  the  breast  of  tiie  dam;  and  also  the  fall  fun- 
nel, and  applying  the  water,  or  action  of  three  buckets  at  a  time." 

Brief  as  we  have  been,  we  have  used  more  words  than  the  patentee 
in  his  whole  specification,  wishing  to  enable  our  readers  to  perceive 
the  whole  ment  of  his  invention. 


14.  For  anio^rovementin  Gas  Metres;  H.  Robinson,  Boston, 
Suffolk  county,  Massachusetts,  March  10. 

The  object  of  this  improvement  is  *'  the  introduction  of  water  from 
the  reservoir  to  the  metre  at  the  water  line  of  the  metre,  by  which 
means  the  water  in  the  metre  is  kept  at  an  equal  hei^t,  though  the 
pressure  of  the  gas  in  the  metre  be  ever  so  variable.  Also  the  ex- 
cluding of  the  water  of  the  metre  and  reservoir  from  the  atmosphere^ 
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^  tiiarebj  prerentiiig  the  oflbnme  odour  that  would  otiberwise  be 
^ed  from  it.'' 

tmnecessary  to  describe  the  particular  mode  in  which  this  is 

.,  ae  it  would  not  be  intelligible  without  a  drawings  aad  would 

terest  but  few  of  our  readers.    A  patent  was  obtain^  on  the  11th 

of  Juee,  18S0»  by  HenryB.  Williams,  of  Baltimoreyforamelhodof 

effee^Dg  tiie  same  object^  under  the  erroneous  title  of  an  improve- 

ment  in  gasometers. 

15.  For  manufacturing  Cast  Iron  Door  Knockers^  with  Brass 
Plates;  Increase  Wilson,  New  London,  New  London  county,  Con- 
necticut, March  11. 

The  specification  is  in  the  following  words. 

<(The  usual  mode,  heretofore,  of  manufacturing  cast  iron  door 
knockers^  wiUi  brass  plates,  has  been  to  fksten  on  the  brass  [dates 
after  the  knockers  are  cast,  by  means  of  solder,  screws,  or  rivets. 
My  improvement  consists  in  casting  the  knockers  directly  on  the 
brass  plates;  which  may  be  done  by  first  castine  the  inside  of  the 
brass  plates  with  tin,  lead,  or  other  metals  which  fuse  at  a  lower  tem- 
perature than  brass.  The  brass  plates  are  then  secured  in  their 
profier  place  in  the  moulds,  and  the  iron  poured  in,  (as  is  usual  in 
casting  iron,)  which  will  readily  unite  to  the  brass  plates,  and  secure 
them  on  more  firmly,  and  better  than  is  done  in  the  usual  way  with 
rivets,  &c.  Inoreasb  Wilson." 


16.  For  a  machine  for  Cutting  large  Wooden  Screws,  for 
presung  hay,  tobacco,  cotton,  &c.;  John  Morrison,  Hardingsburg, 
i)earbome  county,  Indiana,  March  12. 

This  machine  is  no  other  than  the  screw  box  commonly  used  for 
cutting  bench  screws,  and  screws  of  wood  generally.  The  patentee, 
although  he  talks  of  <<  having  invented,"  says  at  the  close  of  his  spe- 
cification, <*  all  I  claim  as  new,  and  as  my  invention,  is  the  augment- 
ing and  modifying  the  small  screw  cutting  principle,  so  as  to  cut 
large  wooden  screws,  without  injury,  and  placing  it  perpendicular 
so  as  to  apply  power  sufficient  to  cut  it  witn  one  going  over." 

We  know  of  nothing  more  easj  than  to  become  an  inventor,  if 
making  an  old  and  well  known  instrument  somewhat  larger  than 
ordinary  can  give  a  claim  to  tiiis  title. 

17.  For  a  machine  fcMr  Separating  the  Knots,  Knobs,  ^c» 
from  the  Pulp  used  in  Paper  Making,  before  the  sheet  is 
formed;  and  also  for  graduating  the  quantity  of  pulp  necessary 
to  form  the  sheet;  Solomon  Stimpson,  Newbui7,0ratige  county, 
Vermont,  March  12. 

The  machine  for  clearing  the  pulp,  consists  of  a  tub,  which  may 
be  £  feet  in  diameter  j  within  this  is  placed  a  metal  cylinder,  or  curb, 
which  fits  close  to  the  bottom  of  the  tub.  This  may  be  twenty  inches 
in  diameter,  and  eight  inches  in  width.     Around  the  upper  edge  of 
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it  there  are  loDgitudinal  openings  to  admit  the  palp  to  pass  through. 
The  pulp  is  pumped  up  from  the  chest,  and  is  admitted  fthroneh 
a  tube  into  the  inside  of  the  curb.  Arms  with  dashers  revolve  wiu- 
in  this  curb,  and  drive  the  pulp  against  the  openings  where  the  finer 
parts  pass  through,  whilst  the  knots  are  retained.  A  spout  leading 
from  tne  space  between  the  curb  and  the  tub,  conducts  the  prepared 
pulp,  to  form  the  sheet  There  is  a  cover  to  the  whole  to  prevent 
the  pulp  from  being  dashed  over. 

To  regulate  the  quantity  of  pulp  which  shall  be  supplied,  the  tube 
which  conducts  it  into  the  curb,  is  in  the  form  of  a  tunnel;  the  pulp 

Caped  into  this  keeps  it  filled,  and  an;^  surplus  runs  over,  and 
k  again  into  the  chest.    A  stop  cock  in  the  tube,  between  the 
funnel  and  its  inner  end,  regulates  the  quantity  which  shall  pass  in. 


18.  For  a  machine  to  be  attached  to  a  common  Loom^  for 
Weaving  Figured  Cloth;  George  Deterick,  of  Lansing,  and  Jo- 
nathan Conger,  of  Groton,  Tonopkins  county,  New  York,  March 
12. 

This  machine  is  to  be  placed  in  a  room  above  the  loom,  to  wluch 
it  is  connected  by  means  of  ropes  and  treadles;  pins  are  so  placed 
in  a  cylinder,  or  board,  as  to  form  the  intended  pattern,  and  ope- 
rates in  a  way  very  similar  to  the  apparatus  well  known  to  weavers^ 
but  which  would  be  intelligible  to  few  others  even  with  the  assistance 
of  the  drawing. 


19.  For  a  Machine  for  Orinding  Jipples;  Silas  Freeman,  Jr. 
New  Marlborough,  Berkshire  county,  Massachusetts,  March  14. 

This  machine  consists  of  a  hopper  to  contain  the  apples,  and 
against  the  lower  part  of  which  revolves  a  wooden  cylinder,  surround- 
ed by  rows  of  teeth;  the  feeding  may  be  adjusted  by  a  screw. 

The  claim  is  to  '<  the  insertion  and  forming  on  the  outermost  8ur» 
face  of  the  cylinder,  rows  of  teeth  in  the  manner  described."  At 
some  period  or  other  this  mode  was  undoubtedly  new. 

20.  For  an  apparatus  for  Preventing  the  Burstings  CoUaps* 
ingj  or  overheating  of  Steam  Boilers;  William  A.  Turner, 
Washington  county.  North  Carolina,  March  15. 

To  prevent  the  bursting  of  the  boiler,  <<  a  large  oblone  square  hole 
is  to  be  cut  in  the  top  of  the  boiler;"  this  hole  is  stopped  by  a  sliding 
shutter  or  door  of  iron,  which  is  confined  in  a  frame  of  iron  surround- 
ing the  openine.  This  door  forms  a  plane  inclined  to  the  top  of  the 
boiler,  and  slides  in  grooves  in  the  manner  of  a  sliding  valve.  Ac- 
cording to  the  description  given,  this  door  is  to  be  opened  by  levers 
connecting  it  with  the  safety  valve,  which,  therefore,  must  open  pre- 
viously to  the  opening  of  this  door. 

To  prevent  the  boiler  from  becoming  overheated,  there  are  to  be 
metal  rods  passing  through  stuffing  boxes  in  the  top  of  the  boiler, 
these  metal  rods  are  to  be  pressed  down  by  weights,  their  ends  in 
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the  boiler  are  sustained  bj  fusible  metal  supports,  and  when  these 
melt,  the  rod  descends,  acts  upon  levers  which  turn  a  number  of 
cocks,  all  admitting  water  on  to  the  fire. 

A  valve  opening  inwards  is  to  admit  air  as  the  boiler  cools,  and 
thus  prevent  collapsing. 

We  cannot  follow  the  description  through  the  long  array  of  levers 
and  other  appendages  specified  and  figured,  unless  we  were  of  opi- 
nion that  the  proposed  end  was  likely  to  be  obtained  by  these  con- 
trivances; willing  as  we  are,  we  cannot,  however,  stretch  our  faith 
or  hopes  so  far.    There  is  no  claim  made  to  any  particular  part. 


21.  For  an  Edging  Machine^  or  "  French  horse,"  ybr  turning 
the  Edges  of  Tin,  coppery  or  sheet  iron,  for  roofing;  John  Wool- 
ley,  city  of  New  York,  March  16. 

The  improvements  made  upon  this  machine  do  not  stand  suffi- 
ciently alone  in  the  specification  to  enable  us  to  distinguish  them 
clearly.  One,  however,  is  stated  to  be  the  preventing  of  the  closing 
or  flattening  of  the  ends  of  the  bend  first  formed,  by  the  subsequent 
bending  of  the  other  sides.  This  is  effected  by  providing  grooves  in 
the  machine  into  which  these  first  formed  edges  pass. 

The  claims  made  are  rather  vague  in  their  character,  such  as  the 
privilege  of  varying  the  machine,  and  constructing  it  of  different  ma- 
terials. But  there  is  one  claim  which  certainly  belongs  to  another 
subject,  as  it  makes  no  part  of  the  edging  machine.     It  is  as  follows. 

^*  The  subscriber  claims  the  privilege  of  forming  metal  roofs  in 
such  a  manner  that  they  effectually  resist  the  driving  of  rain.  This 
is  done  by  inserting  a  small  piece  of  metal,  (which  has  been  previ- 
ously bent  by  his  machine,)  over  each  notch  in  the  corners  of  the 
sheets;  these  are  to  be  locked  in  with  them  on  the  roof.  These 
pieces  may  be  secured  by  nails,  and  not  being  exposed  to«the  water, 
are  not  so  liable  to  rust.  The  old  practice  of  driving  nails  through 
the  sheets  is  thus  dispensed  with  entirely." 


22.  For  an  iniprovement  in  the  Boiler  and  Furnace  for  Steam 
Engines;  Samuel  Forbes,  city  of  New  York,  March  17. 

This  consists  of  a  furnace  within  a  vertical  boiler.  A  principal 
feature  of  'the  invention  is  the  causing  the  bars  that  form  the  grate 
of  the  furnace  to  rise  in  a  conical  form,  which  greatly  increases  the 
surface  by  which  the  fuel  is  exposed  to  the  actio]p|of  the  air.  These 
bars  all  meet  in  the  centre  of  the  furnace,  rise  there  above  the 
surface  of  the  fuel,  and  are  surmounted  hj  a  cap,  perforated  with 
holes,  to  admit  atmospheric  air  to  mingle  with  the  combustible  gases 
extricated  from  the  fuel,  and  thus  to  perfect  their  ignition.  The 
claim  is  in  the  following  words. 

<<  What  I  claim  as  my  invention  is  the  particular  mode  of  con- 
structing the  fire-nlace,  with  the  grate  rising  conically,  within  a 
conical  cavity.  Tne  cap  piece  for  supplying  air  to  the  combustible 
gases.    The  mode  of  heating  the  fuel,  and  of  supplying  it  to  the  fur- 
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naoe  from  the  cjliadrical  chamber;  and  the  general  arrangement  of 
the  whole  for  the  attainment  of  the  ends  proposed." 


23.  For  an  improvement  in  the  Grist  Mill;  Joseph  Yeamam, 
Ashtabula,  Ashtabula  county,  Ohio,  March  18. 

This  is  another  portable  mill,  in  which  the  upper  stone  is  to  be  the 
runner,  and  to  be  about  18  inches  in  diameter.  The  principal,  and 
we  believe  the  only  difference  between  this  machine  and  some  others, 
is  the  manner  in  which  the  stone  is  held  down.  This  is  effected  by 
the  form  given  to  the  foot  of  the  spindle,  which  is  turned  so  as  to 
have  a  neck  in  it  a  little  above  its  point,  or  step.  Two  plates  of  me- 
tal, forming  a  collar,  embrace  this  neck,  and  are  screwed  on  to  the 
bridge  tree;  there  is  consequently  no  loading  necessary  to  the  stone, 
as  tne  bridge  tree  may  be  made  to  draw  it  down  with  any  desired 
degree  of  force.    There  is  no  claim  made. 


24.  For  an  improvement  in  the  construction  of  Lamps;  John 
W.  Schulze  and  Joel  Trull,  Medford,  Middlesex  county,  Massa- 
chusetts, March  19. 

It  is  intended  by  this  invention  to  adapt  the  argand  burner,  to 
lamps  of  the  ordinary  construction.  The  mterior  as  well  asthe  ex- 
terior of  the  flame  being  supplied  with  air.  The  wick  is  divided 
into  three  or  more  parts,  each  having  its  appropriate  tube.  These 
tubes,  0,  &c.  are  s4;ments  of  an  ammulus,  or  ring,  and  when  placed 
togettier  assume  a  form  resembling  that  containing  the  wick  in  the  ar- 
gand lamp.  An  opening  is  made  in  each  tube  for  picking  up  the  wicks, 

^^31^::^^  M  in  the  common  lamp.  The  air  is  admittea  to  the  ont- 
/^^^^\l^  side  of  the  flame,  under  the  glass  burner,  it  beinjg  elevated 
n  upon  knobs  for  that  purpose;  and  to  the  inside  of  the 
'  flame  through  the  spaces,  6,  &c.  between  the  tubes,  they 
not  being  in  contact  with  each  other.  The  three  separate 
flames  are  made  to  unite  in  one,  by  a  conical  ferule,  or 
ring,  placed  just  above  the  tubes;  this  inclines  the  flame  inwards;  the 
inner  current  of  air  is  thrown  upon  the  flame  by  means  of  a  button. 
The  apparatus  is  ingeniously  contrived,  and  well  described.  We 
are  somewhat  apprehensive  that  the  interior  current  may  prove  in- 
sufficient for  peitect  combustion,  but  suppose,  that  on  this  score, 
the  patentees  have  satisfied  themselves  by  experiment 

The  particular  construction  of  such  parts  as  appear  to  be  new,  are 
claimed,  with  the  mode  of  combining  them  with  those  before  known 
and  used. 


26.  For  an  improvement  in  the  construction  of  TVusses  for 
Ruptures;  Jesse  G.  Earle,  Baltimore,  Maryland,  March  19. 

The  principal  object  aimed  at  in  this  truss  is  to  adjust  the  pad 
with  great  exactness,  so  that  it  may  have  the  desired  bearing.  The 
pad  b  supported  on  an  arm  attached  to  the  main  spring  of  the  truss. 
It  is  fastened  to  this  truss  by  a  screw  in  its  centre,  affording  the 
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means  of  removing  it  from  one  part  of  the  arm  to  the  other.  The 
arm  swivels  upon  the  point  by  which  it  is  affixed  to  the  main  spring, 
allowing  the  pad  to  be  turned  downwards,  or  upwards,  or  to  assume 
anj  other  direction  required. 

26.  For  a  machine  for  manufacturing  BootSy  or  ShoeSy  with 
nails  or  pegs ;  Nicholson  Millis,  city  of  New  York,  March  21. 

This  machine  has  a  frame  with  two  uprights,  between  which  up- 
rights there  is  a  sliding  piece,  operating  as  a  ram,  or  driver,  to  strike 
upon  a  moveable  piece  below  it;  under  this  is  placed  the  leather 
or  shoe,  to  be  acted  upon.  A  shaft,  turned  by  a  crank,  carries  wipers 
which  lift  the  slidine  piece,  and  allow  it  to  fall.  The  soles  are  to 
be  cut  out  by  a  steel  knife  bent  in  the  form  required  for  that  purpose. 
The  holes  are  all  to  be  punched  at  once  by  means  of  a  circular  rim, 
having  points  instead  of  cutting  edges.  The  nails,  or  pegs,  after 
being  placed  in  the  holes,  are  also  all  driven  home  together,  the  bot- 
tom of  the  last  being  covered  with  iron,  or  other  hard  metal)  to  turn 
or  clench  their  points. 

There  is  no  claim  made  to  the  machine,  but  to  ^^  the  privilege  of 
substituting  cog  wheels  for  band  wheels;  of  constructing  the  machine 
of  wood,  iron,  or  any  other  suitable  metal,"  &c. 

The  cutting  and  punching  apparatus  have  been  long  used,  although 
not  operated  upon  by  a  machine  exactly  like  that  here  described. 


27.  For  an  improved  ^uger^  called  the  serpentine  screw  au- 
ger ;  George  Shetter,  York,  York  county,  Pennsylvania,  March 

A  patent  was  obtained  by  the  same  gentleman  for  the  serpentine 
screw  auger y  on  the  10th  of  September,  1829.  The  thread  of  this 
auger  is  not  formed  by  twisting,  but  in  the  manner  of  those  cork 
screws  which  have  a  continued  shank,  ot  shaft,  or,  in  fact,  like  com- 
mon wood  screws.  The  difference  between  this  and  the  auger  for- 
merly patented,  consists  in  its  having  a  double  bit,  or  cutting  edge, 
the  other  having  had  but  one.  This,  it  is  said,  makes  it  bore  more 
easily  and  steadily  than  the  original  serpentine  screw  auger.' 


28.  For  a  Thrashing  Machine;  Abrahana  W.  Summers, 
Gates,  Monroe  county,  New  York,  March  21. 

The  cylinder  of  this  machine  has  rows  of  teeth  set  along  it,  from 
end  to  end,  and  between  each  of  these  rows  there  is  what  the  pa- 
tentee calls  Vi  floaty  which  is  a  piece  of  hoop  iron  set  edgewise,  and 
projecting  about  five-eighths  of  an  inch  from  the  cylinder.  The  hol- 
low segment  is  formed  of  straight  bars,  set  side  by  side,  and  pre- 
senting an  acute  angle  to  the  cylinder.     Tiie  patentee  says — 

**  The  principal  features  of  this  improvement  are  as  follows.  The 
placing  of  the  floats  between  the  rows  of  teeth,  which  prevent  wet 
wheat  or  straw  forming  a  wisp  round  the  cylinder.    The  bars  of  the 

Vol.  VIII.— No.  1.— July,  1831.  3 


Digitized"  by  CjOOQ  IC 


18         American  Patents /or  March,  wit  A  Remarks. 

concave  made  diamonting,  and  the  acute  angle  placed  within  an 
eighth  of  an  inch  of  the  teeth,  and  so  close  together  as  to  prevent 
the  white  caps  passing  between  them.  Thereby  every  kernel  is  com- 
pelled to  pass  over  the  whole  concave,  which  clears  it  from  chafl^ 
and  smut,  and  does  not  cut  the  kernel." 


29.  For  a  machine  for  Splittin^y  Shavings  afid  Cutting 
Leather,  SkinSy  fyc;  Augustus  S.  Dawley,  Boston,  Massachu- 
setts, March  22. 

(See  specification.) 


ao.  For  an  improvement  in  the  Chandelier,  or  Hanging 
Lamps;  William  Lawrence,  Meriden,  New  Haven  county,  Con- 
necticut, March  23. 

This  hanging  lamp  has  a  reservoir,  or  chamber,  in  a  form  somewhat 

resembling  that  of  the  astral  lamp 
now  in  such  general  use.  This  reser- 
voir is  composed  of  two  shells  solder- 
ed at  their  lower  edges,  and  allowing 
a  space  between  their  upper  edges  for 
flat  tubes  with  wicks  to  pass  out     It 

is  proposed,  sometimes,  to  cover  the 

funnel  shaped  opening  at  the  lower  edge  with  a  pane  of  glass,  capa- 
ble of  being  removed  for  cleaning;  the  glass  is  represented  in  the 
drawing  by  the  straight  line  at  bottom. 

**By  this  improvement  much  of  the  light  of  the  lamp  will  be  re- 
flected and  concentrated  from  the  inner  surface  of  the  globe  glasses, 
and  pass  diverging  by  means  of  the  opening  through  the  body  of  the 
lamp,  and  thus  prevent  the  shadow  of  that,  and  cause  an  equal  dif- 
fusion of  light;  they  are  peculiarly  adapted  to  work  shops,  binacles, 
&c.  and  may  be  made  of  all  sizes." 

<<  I  do  not  claim  as  my  invention,  the  suspended  lamp,  the  glass 
globed  tubes,  and  the  reflector  in  common  use;  nor  the  opening  sim- 
ply through  the  body  of  the  lamp.  But  I  do  claim  as  my  invention 
the  means  of  making  them  altogether  more  useful  than  heretofore» 
viz.  by  the  bell  shaped  opening  of  the  well;  the  tubes  for  the  wicks; 
the  feeders;  the  bottom  glass;  and  the  mode  of  construction  and  sus- 
pension, as  above  described,  and  thereby  its  adaptation  to  prodoce 
the  results  specified  above." 


31.  For  a  mode  of  constructing  PTheel  Carriages,  called  "  the 
rolling  lever  carriage ;"  Henry  Chapman,  Corinth,  Saratoga  coun- 
ty, New  York,  March  24. 

For  one,  but  not  a  first,  account  of  this  invention^  we  refer  our 
readers  to  VoL  4,  p.  259,  where  it  will  be  seen  that  a  patent  for  an 
improvement  in  the  application  of  wheels  to  carriages,  issued  to 
George  Bridgman  of  Connecticut,  on  the  16th  of  July,  1829.  As 
these  improvements,  so  called,  are  identical,  we  shall  not  repeat 
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^hat  we  then  said.  The  plan  is  to  sastain  the  load  upon  a  carriage 
with  small  wheels,  and  to  allow  the  rims  of  those  wheels  to  rest  upon 
the  insides  of  the  rims  of  large  wheels. 


33.  For  a  new  Alloy ^  or  Compound  Metal,  applicable  to  the 
Sheathif^  o/ ShipSf  and  other  useful  purposes;  John  Revere, 
M.  i).  a  citizen  of  the  United  States,  but  now  residing  in  Eng- 
land, March  24. 

(See  Bpecification.) 


83.  For  an  improvennent  in  the  construction  of  Steam  Boats, 
for  the  passage  of  rapids;  Thomas  Blanchard,  Machinist, 
Springfield,  Hampden  county,  Massachusetts,  March  28. 

A  boat  to  ascend  rapids  it  is  observed,  should  be  wide  at  the  bows^ 
flat  in  the  bottom,  and  rising  gently,  say  about  an  inch  in  the  foot, 
80  that  the  current  striking  under  it  may  tend  to  raise  the  bow  and 
pass  directly  under  the  boat,  not  passing,  as  in  keel  boats,  towards 
the  sides.  The  stern  should  rise  from  the  bottom  at  a  greater  angle 
than  the  bow. 

^^The  construction  of  the  boat  designed  by  this  applicant  is  adapt- 
ed by  its  lightness  and  strength  for  the  passage  of  rapids,  the  requi- 
site strength  bein^  gained  by  skilful  combinations  of  carpentry, 
consisting  essentially  in  the  support  of  the  floor,  the  bow,  ana  stem, 
by  an  arch  extending  from  the  extremity  of  the  bow  to  the  extremity 
of  the  stem.  This  arch  may  be  constructed  in  many  different  modes 
of  carpentry.'* 

A  mode  of  constructing  this  bracing  arch  is  described  at  consider- 
able length,  and  we  are  informed  that  *«  there  are  other  modes  of 
constructing  the  arch  familiar  to  men  skilled  in  the  art  and  means 
of  carpentry." 

The  boat  is  to  be  propelled  by  a. paddle  wheel,  by  means  of  a 
steam  engine,  with  a  horizontal  cylinder. 

^  The  principle  of  this  improvement  consists  in  the  combination 
of  a  steam  engine  of  adequate  power,  and  convenient  structure,  with 
a  flat  bottom  boat,  having  the  bottom,  bow,  and  stern,  with  the  wa- 
ter wheel  placed  therein,  as  aforesaid,  sustained  and  stiffened  by  an 
arch,  substantially,  as  aforesaid,  or  by  arches  as  hereinafter  de- 
scribed." 

There  appears  in  the  description  of  the  distinguishing  feature  of 
this  boat,  a  want  of  explicitness^  the  invention  is  not  sufficiently  tan- 

S'ble,  and  the  patentee  appears  to  be  aware  of  this.  He  observes 
at  *^  there  have  been  heretofore  flat  bottom  boats,  and  it  may  be 
that  steam  engines  have  been  placed  in  them,  with  water  wheels  in 
the  stern;  but  this  applicant  avers  that  no  boat  having  a  bow,  bot« 
tom,  and  stem,  of  the  construction  aforesaid,  and  a  water  wheel 
placed  as  aforesaid,  sustained  and  stiffened  by  an  arch,  or  arches,  of 
carpentry,  had  ever  been  invented,  or  known,  and  used,  before  this 
applicant  invented  his  combination.  This  applicant  having  construct* 
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ed  said  combination^  and  put  it  in  successful  operation  in  the  Alle- 
gheny river." 

34.  For  an  improvement  in  the  mode  of  Mixing  Paint j  Jona- 
than Linnell,  Jr.,  Orleans,  Barnstable  county,  Massachusetts, 
March  26. 

(See  specification.) 

35.  For  a  Machine  for  Pressing  BHcks;  ATchihsldM^Chxagt 
Fairfield,  Rockbridge  county,  Virginia,  March  26. 

A  firm  bench  is  prepared,  upon  which  lies  a  stout  piece  of  timber 
capable  of  sliding  backward  and  forward,  horizontally,  on  the  bench. 
Each  end  of  this  piece  of  wood  is  faced  with  iron,  and  forms  a  fol- 
lower, or  piston,  by  which  the  pressure  is  to  be  effected.  The  pis- 
ton is  moved  towards  either  end  by  means  of  a  lever,  which,  when 
the  piston  is  in  the  middle  of  the  bench,  stands  vertically;  its  upper 
part  forms  a  handle,  and  upon  its  lower  end  there  are  teeth  which 
take  into  teeth  forming  a  rack  upon  the  piston.  There  is  an  iron 
mould  at  each  end  of  the  bench,  to  receive  a  brick,  and  when  the 
lever  is  drawn  down  to  press  a  brick,  at  one  end,  it  touches  a  rod, 
which,  operating  upon  another  lever,  raises  a  pressed  brick  from  the 
mould  at  the  opposite  end. 

The  claim  is  to  <Uhe  machine  for  pressing  bricks  as  before  de- 
scribed." 


36.  For  an  inriprovement  in  the  Loom  for  Weaving  fFebUng^ 
Bed  Bindings  Tape^  ^'C;  Asa  G.  Bill  and  George  Spalding,  Mid- 
dletown,  Middlesex  county,  Connecticut,  March  28. 

Without  the  whole  specification  and  drawing  we  cannot  attempt 
an  explanation  of  the  improvements  proposed,  nor  will  the  claims 
throw  much  light  upon  the  subject.  Those  interested,  therefore, 
must  have  recourse  to  the  patent  office  for  full  information.  The 
claims  are  to  ^^  the  taking  up  of  the  goods  as  wove,  by  calender  roll- 
ers.— The  slanted  or  mortised  lever  for  regulating  the  motion  of  the 
calender  rollers. — The  springing  of  the  harness  by  rods.-— The  hold- 
ing of  the  shuttle  after  it  passes  through  the  warp." 

37.  For  an  improved  moie  oi.  Instituting  and  Drawing  Lot ^ 
teries;  James  Kenny  Casey,  Baltimore,  Maryland,  March  28. 

(See  specification.) 


38.  For  an  improved  Machine  for  Pressing  Bricks;  John 
Sites,  Harrisonburg,  Rockingham  county,  Virginia,  March  29. 

In  this  machine  the  brick,  contained  in  a  suitable  mould,  is  ope- 
rated upon  simultaneously  by  two  pistons,  one  above  and  the  other 
below  the  mould.  A  system  of  levers  is  so  arranged  that  one  of 
them  shall  act  upon  the  upper,  the  other  on  the  lower  piston.  ,  The 
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particular  arranfi;ement  adapted  is  not  a  subject  for  mere  verbal  de*» 
scription;  the  whole  machine  is  claimed,  the  terms  used  being  the 
same  as  tiiose  in  No.  55. 


SpEOiriCATIONS    OF   AMERICAN   PaTBNTS. 

Specifieaiian  of  a  patent  for  an  improvement  in  LampSf  bjf  apphflng, 
in  a  new  tcay^  the  principle  of  the  Jlrgand  Lamp,  to  the  comtnon 
Wkk  lamp.  Granted  to  Lewis  T.  Gallup,  Woodstock^  Windsor 
county^  Vermont^  March  ^y\^S\. 

The  essential  character  of  the  invention  consists  in  adapting  the 
argand  burner  to  lamps  with  imperforate  bottoms. 

To  efiect  this,  a  cylindrical  tube  is  constructed  concentric  with, 
and  interior  to,  the  wick,  destined  to  convey  the  current  of  air  through 
its  centre,  and  this  tube  is  furnished  with  a  spiral  groove  upon  its 
exterior  surface,  for  the  purpose  of  raising  or  depressing  the  wick, 
bj  a  revolution  of  the  tube  which  contains  it,  in  precisely  the  same 
manner  as  the  common  argand  lamp.  The  air  tube,  however,  in- 
stead of  terminating  in  an  orifice  at  the  bottom  of  the  lamp,  receives 
its  current  of  air  through  a  channel  which  opens  beside  the  wick,  at 
the  top  of  the  lamp. 

The  channel  is  furnished  in  either  of  the  following  methods.  In 
the  first  the  interior,  or  air  tube,  is  to  be  enclosed  in  a  second,  which 
is  concentric  with  it,  and  so  much  larger,  that  the  intermediate  space 
is  sufficient  fbr  the  reception  of  the  wick  and  the  moveable  tube  wnich 
contains  it  This  tube,  as  it  is  enclosed  by  a  third,  or  exterior  tube, 
may,  for  the  convenience  of  description,  be  called  the  middle  tube. 
The  exterior  tube  is  so  much  larger  than  .the  middle  one,  that  the 
space  between  them  is  equal  to,  or  greater  than  the  capacity  of  the 
interior  tube,  so  that  the  descending  current  of  air,  which  passes 
.  through  this  space,  furnishes  a  supply  to  the  interior  tube  through 
which  it  ascends,  aa  in  the  common  argand  lamp*  The  exterior  tube 
18  closed  at  the  bottom^  but  descends  lar  enough  betow  the  other  to 
leave  room  for  the  current  of  air  which  passes  around  under  the 
apace  between  the  middle  and  interior  tube,  and  this  space^  which, 
as  before  remarked,  contains  the  wick,  is  closed  at  the  bottom  by  a 
circular  zone,,  so  as  to  prevent  all  communication  between  the  air 
passage  and  die  oil  that  supplies  the  wick.  To  supply  the  wick  with 
oil,  one  or  more  tubes  pass  across  the  air  passage,  opening  upon  the 
inside  of  the  middle,  and  outside  of  the  exterior  tube,  to  which  tubes 
thev  are  fastened  by  solder. 

According  to  the  second  plan  proposed  for  admitting  the  atmo- 
sphere to  the  bottom,  the  air  tube  itself  is  constructed  just  as  before, 
except  that  it  is  closed  at  the  bottom.  The  descending  current  of 
air  is  thus  furnished  by  one  or  more  tubes,  which  pass  down  hj  the 
side  of  the  wick  from  the  top  of  the  lamp,  and  enter  the  bottom  of 
the  tube,  to  which  they  are  joined  by  solder. 
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GaOup*i  Improved     In  both  these  cases/ the  ascending  current  of  air 

f^"^         which  supplies  the   exterior  of  the  flame,  passes 

^coHj  w        ooc^  through  a  circular  row  of  perforations  in  the  flanch 

^V  ^>  -if^  which  supports  the  chimney  of  the  lamp  as  in  the 

I  .  I  ^^^  lamp,  or  cylinder  flanch,  to  let  the  air  into  the 
oil  which  surrounds  the  outer  cylinder,  or  on  the 
common  argand  principle* 

Lewis  F.  Gallup. 

a,  spiral  tube  interior  to  the  wick.. 

&,  space  for  the  wick. 

c,  space  for  air  to  pass  to  the  interior  tube. 

dy  pipe  for  admitting  ziv  to  the  wick. 


Spmfication  of  a  patent  for  Locomotive  Carriages^  and  Bail-roads 
adapted  thereto.  Granted  to  Emmou  Kimber,  Kxmbertonj  Ches- 
ter county^  Pennsylvaniay  March  5,  1831. 

The  invention  consists  principally  in  employing  the  power  of  lo- 
comotive engines  on  acclivities,  in  such  manner,  that  by  diminishing 
the  velocitjT  of  its  carriage,  the  effective  force  of  the  engine  will  be 
increased  in  the  same  ratio— thereby  superseding  the  necessity  of 
stationary  engines. 

Fig,  1.  A,  A,  Fig.  1st  and  2nd,  are  the  com- 

mon wheels  of  a  locomotive  carriage,  (3 
J.  feet  in  diameter,)  to  which  the  power  of 
the  engine  is  applied,  by  a  wrist  or  crank 
at  E,  £•    On  tnese  wheels  the  locomo- 
tive carriage  runs  upon  a  plane,  draw- 
ing the  train  forward  on  the  rails,  nearly 
nine  feet  for  every  evolution.    I,  I,  are 
^two  smaller  wheels,  (attached  to  A,  A, 
J  or  separate,)  1  foot  in  diameter,  and 
*  placed  upon  the  same  axle  with  A,  A. 
To  ascend  acclivities  the  locomotive  carriage  runs  upon  I,  I,  upon 
their  own  rails,  O,  O,  raising  the  common  wheels  clear  from  their 
rails, — and  therefore  tlie  carriage  with^the  train  moves  forward  only 
three  feet  for  every  revolution. 

The  diameter  of  the  wheels,  being  as  three  to  one,  the  engine  em- 
ploys three  times  as  much  power  in  a  given  space  on  the  smaller 
wheels,  as  on  the  common  ones — but  the  carriage  and  train  move 
forward  on  the  rails  proportionably  slower,  and  so  of  wheels  of  any 
other  proportions,  as  four  to  one,  five  to  one,  &c. 

On  the  middle  of  the  fore  axle  is  placed  a  cog  wheel,  S,  of  like  di- 
ameter with  the  smaller  wheels,  to  work  free  in  the  cog  rail,  U,  to 
prevent  slipping  on  great  ascents.    This  use  of  the  cog  wheel  is 
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known  and  has  been  variously  proposed  and  tried.  The  improTe* 
ment  consists  in  substituting  one  cog  wheel  and  its  rail  in  the  centre, 
in  the  stead  of  mixed  rails,  and  cog  wheels  on  both  sides  cf  locomo- 
tive carriages. 

Wy  on  Fig«  2,  Is  a  drag,  or  pall,  that  may  be  attached  to  locomo* 
tive  carriages,  and  every  car  in  their  train  to  work  upon  the  cog  rally 
U.  Its  use  is  well  known  to  prevent  a  slip  or  slide  in  cases  of  acci- 
dents on  great  acclivities,  but  it  derives  new  importance  from  Its 
connexion  with  the  cog  rail,  U,  elevated  in  the  middle  of  the  road. 

The  ascending  rails,  O,  O,  and  U,  may  be  so  constructed,  as  to 
rest  upon  the  foundations  with  the  common  rails,  and  be  raised  to 
their  proper  height  by  blocks:  they  are  only  used  in  ascending  ac- 
clivities, and  for  the  small  wheels.  The  hind  wheels  of  the  locomo- 
tive carriage,  and  the  wheels  of  all  the  cars  in  the  train,  run  on  the 
common  rails. 

In  this  specification  the  wheels  on  the  fore  axle  only  are  mention- 
ed, because  the  power  is"*  considered  as  applied  to  the  fore  wheels. 
If  the  power  should  be  applied  to  the  hind  wheels  instead,  or  in  part 
on  both  fore  and  hind,  the  principle  would  not  thereby  be  changed. 
The  small  additional  wheels  on  either,  or  on  both,^would  be  the  ap- 
plication of  power  described  and  claimed  as  my  invention. 

Emhor  Eimber. 

Side  View  of  Rmber^s  Real-way  and  Carriage. 

Fig.  2. 


Abstract  of  the  specification  of  a  patent  for  a  Machine  for  Splitting^ 
Shavings  and  Cutting  Leather,  SkinSf  and  other  substances.  Orant^ 
ed  to  Augustus  S.  Dawley,  Boston^  Massachusetts^  March  22, 
18S1. 

This  improvement  rests  upon  a  combination  of  machinery  in  a 
manner  new  and  hitherto  unused,  to  effect  with  ease,  precision,  and 
ranidity,  the  shaving,  splitting,  or  cutting  of  leather,  skins,  and  other 
substances,  in  any  desired  thickness,  breadth,  and  length.  Every 
piece  of  the  machinery  used  in  this  invention  may  have  been  used 
befbre  separately,  and  for  other  purposes,  and  the  combination  only 
is  here  claimed. 
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Fig.  1,  in  the  draw- 
ing, 18  a  perpendicular 
view  of  the  maohine  in 
its  placei  as  fitted  for 
operation.  Fig.  £,  is 
a  view  of  the  back  side 
of  it*  Fig.  S,  is  a  sec- 
tion cut  from  front  to 
rear  at  the  place  mark- 
ed/,/. Fig.  1. 

A,  Figs.  2  and  S,  is 
a  bed-plate,  of  cast 
iron,  increased  in 
thickness  towards  its  centre,  to  double  the  thickness  of  the  other 
parts,  in  order  to  give  it  the  strength  necessary  for  the  bearing  of 
the  screw  by  which  the  moving  plate  is  moved  on  its  pivots.  At 
each  end  of  the  bed-plate  is  a  screw  hole,  a,  a,  Fig.  1,  to  fasten  the 
machine  to  a  block  or  table. 

Fig.  2.  B,  B,  Figs.  1  and 

^^  2,  are  upright  sboul- 

^*^-j,  "     _^_  ^J^  'i'*'  -JL_ .,^      ■  J-T^  ^^^*  ^^  plates  run- 


ning  across  to  sustain 
the  machinerv.  C, 
Figs.  1,  2,  and  3,  is 
a  polished  wrought 
iron  roller,  turning  fireely  on  its  axis,  and  supported  by  B,  B.  This 
serves  as  a  gauge  to  regulate  the  thickness  to  which  the  leatheror 
skin  is  intended  to  be  cut.  Its  bearings  may  be  so  regulated  that 
the  roller  may  be  brought  nearer  to,  or  remoyed  farther  from  the  edge 
of  the  knifejit  pleasure. 

D,  Figs.  1  and  S,  is  the  knife,  or  cut- 
y  ting  plate,  fastened  by  nuts  6,  6,  its 
edge  resting  nearly  under  the  centre  of 
the  roller  C. 

lEi.  Figs,  t  and  3,  is  the  moveable 
plate,  made  as  strong  as  the  bed -plate. 
P,  F,  Figs.  1  and  2,  are  two  shoulders, 
or  upright  plates  on  E,  and  of  the  same  thickness  and  width;  they 
lie  witbm  the  upright  plates  on  the  bed-plate,  and  are  fastened  to 
them  by  the  pivots  c,  c.  Fig.  1.  The  shoulders  of  the  moving  plate 
move  on  their  pivots  to  the  extent  required  to  vary  the  position  of  the 
edge  of  the  knife.  The  motion  of  the  moving  plate  and  knife  are 
effected  by  means  of  the  screw  J,  and  the  spring  I. 

C,  on  Figs.  2  and  3,  represents  the  shaving  plate;  its  use  id  to  guide 
the  water  part  of  the  skin  which  is  cut  off,  obliquely  down  from  the 
edge  of  the  knife.  The  front  of  the  shavine  plate,  where  it  rests  on 
the  moveable  plate,  is  secured  to  the  shoulders  on  the  moving  plate 
bj  pivots,  (/,€?,  Fig.  1,  on  which  pivots  it  turns  freely.  Its  junc- 
tion is  shown  also  at  d,  Fig.  3.  The  back  part  of  the  shaving  plate 
is  nearly  a  square  bar,  and  is  supported  by  the  spring,  H,  as  secB  in 


Fig.  3. 
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Pig.  2.  The  leather  to  be  cut  enters  between  this  bar  and  the  roUert 
as  seen  Fig.  3.  The  springs  H  and  I,  are  fastened  to  the  bed -plate 
by  a  rivet,  shown  at  e,  Fig.  2.  The  spring  H  must  have  sufficient 
strength  to  sustain  the  C  against  the  skin  to  be  cut,  so  as  to  keep  it 
against  the  roller. 

The  knife  is  graduated  by  means  of  the  spring  I,  and  the  screw 
J.  That  screw  passes  through  a  hole  tapped  in  the  lip  K,  Figs.  1 
and  3. 

TheLlips,  K  and  L,  which  are  projections  from  the  bed -plate  and 
moveable  plate,  are  depressed,  or  sloped  downward,  for  the  purpose 
of  permitting  the  strip  of  leather,  and  shaving,  to  pass  freely  over  the 
screw. 

M,  is  a  wooden  handle  at  the  end  of  the  lip  on  the  moveable  plate, 
for  convenience  in  handling  the  machine. 

The  leather  introduced  between  C  and  G  may  be  drawn  through 
in  any  convenient  mode. 

It  will  be  observed  by  inspecting  the  machine,  that  the  knife  plate 
is  so  fastened  that  it  is  impossible  tor  it  to  slip  back;  and  as  the  edge 
of  the  knife  wears  away,  the  screws  or  nuts  are  readily  so  adjusted 
that  the  edge  may  be  brought  into  the  desired  position  by  sliding  the 
plate  towards  the  collar,  and  (he  arrangement  for  thus  easily  chang- 
ing the  position  of  the  edge  of  the  knife,  is  also  an  advantage  over 
the  former  mode  of  fixing  the  knife  in  shaving  or  cutting  machines. 


Specification  of  a  patent  for  an  improvement  in  ike  mode  of  mixing 
Paint,  Granted  to  Jonathan  Linnkll,  Jr.,  Orleans^  Barnstabte 
county y  Massachusetts^  March  26,  1831, 

Take  one  pound  of  unslacked  stone  lime,  and  add  to  it  seven  pints 
of  warm  water  put  these  into  an  air  tight  vessel,  and  let  them  stand 
about  two  hours,  or  until  the  lime  be  well  slacked,  then  separate  the 
liquid  from  the  sediment  and  put  it  into  another  air  tight  vessel. 
Take  two  ounces  of  sugar  of  lead  and  dissolve  it  in  a  pint  of  pure 
fresh  water,  and  add  this  to  the  lime  water.  Then  add  linseed  oil 
in  quantity  equal  to  two-thirds  of  the  above  mixture,  and  stir  the 
whole  well  together  till  it  forms  a  complete  body,  before  mixing  it 
with  the  paint. 

The  above  composition  is  for  inside  painting. 

^of- outside  painting,  take  one  pound  of  unslacked  stone  lime  and 
put  it  into  four  quarts  of  warm  water,  and  slack  it  as  before.  Dis- 
solve two  ounces  of  sugar  of  lead  in  a  pint  of  clear  fresh  water,  as 
before,  and  add  to  it  the  lime  water;  to  this  add  linseed  oil  in  quan- 
tity equal  to  the  whole  of  the  last  mentioned  mixture,  and  stir  them 
till  they  form  a  complete  body,  and  then  mix  them  with  the  paint. 

Amongst  the  advantages  which  this  paint,  mixed  as  above,  possesses 
over  common  paint,  is,  that  it  requires  no  driers  of  any  kinn,  and  for 
a  given  quantity  of  work«  less  oil  is  required. 

Vol.  VIIL—No.  1.— Jult,  1831.  4 
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What  I  claim  as  my  invention,  and  which  I  wisli  to  secure  by  let- 
ters patent,  is  the  mode  of  mixing  paint  as  above  described. 

Jonathan  Linxell,  Jr. 

Remarks  by  the  Edilor,^^T\\\%  patent  is  essentially  the  same  with 
that  of  Mr.  Metcalf,  noticed  at  page  378  of  the  last  volume.  In  that, 
soap  and  water  were  used,  in  this,  lime  and  water,  the  effect  of  the 
lime  being  to  convert  a  portion  of  the  oil  into  soap.  The  remarks 
formerly  made  apply  with  equal  force  to  the  present  patent,  namely^ 
that  the  effect  will  be  to  render  the  paint  less  durable,  the  binding 
property  residing  in  the  oil  exclusively. 


Specification  of  a  patent  for  an  improvement  in  the  mode  of  Institute 
ing  and  Drawing  Lotteries^  and  of  renewing  and  perpetuating  them 
at  pleasure.  Granted  to  James  K.  Caset,  formerly  of  New  Vork, 
but  now  residing  near  Baltimore^  in  Maryland^  March  28,  1831. 

To  all  to  whom  these  presents  shall  come: — be  it  known,  that  F, 
James  Kenny  Casey,  Gentleman,  have  invented  a  new  and  useful 
improvement,  being  a  mode  of  instituting  and  drawing  lottcrie8,^as 
well  as  renewing  and  perpetuating  them  at  pleasure,  without  those 
excitements  and  appeals  which  are  now  so  constantly  resorted  to^ 
and  which  are  alike  injurious  to  the  public  morals  and  to  the  condi- 
tion of  the  poorer  classes  of  society,  who  should  be  assiduously  ex- 
cluded from  all  modes  of  enterprise  inconsistent  with  their  means 
and  their  duties. 

This  method  of  forming,  drawing,  and  renewing  lotteries,  consists 
of  any  given  number  of  tickets,  or  debentures,  issued  under  the  au- 
thority of  any  state  government,  for  the  benefit  of  the  state,  or  of  the 
general  government  of  the  United  States,  for  the  benefit  of  the  na- 
tion, or  otherwise,  not  inconsistent  with  the  laws  of  astate^or  of  Uie 
United  States. 

And  of  this  number  of  tickets,  or  debentures,  a  certain  declared 
number  shall  be  fairly  drawn  out  of  the  whole  mass,  which  shall  each 
be  entitled  to  the  amount,  or  prize,  which  may  be  previously  affixed 
to  the  order  in  which  it  is  drawn:  and  this  sum  snail,  without  any 
delay  or  deduction  whatever,  be  paid  to  the  holder,  less  the  amount 
of  one  ticket  in  the  ensuing  lottery  with  which  the  holder  of  the  prize 
shall  be  furnished.  Thus,  if  the  ticket,  from  its  number  and  the  or- 
der in  which  it  is  drawn,  be  entitled  to  §100,000,  the  fortunate  hold- 
er, (provided  tickets  cost  g50  each,)  shall  instantly  receive  in  cash 
§99,950,  and  one  ticket  in  the  then  immediately  ensuing  lottery; 
and  if  his  number  only  draws  a  $50  prize,  he  will  only  receive  on- 
other  ticket  for  the  following  lottery:  and  if  his  ticket  be  amongst  the 
undrawn  numbers,  it  will  only  be  entitled  to  one-half,  or  thereabouts, 
of  the  original  cost  of  a  ticket;  which  proportion  is  only  available  to- 
wards the  purchase  of  a  ticket  in  the  then,  ensuing  lottery,  by  which 
means  the  drawing  of  one  lottery  always  effects  the  sale  of  another. 
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as  each  ticket  and  each  share  of  a  ticket  act  separately,  and  aie  not 
entitled,  by  combination,  to  enter  on  a  purchase  in  a  new  lottery; 
for  instance,  two  undrawn  halves  cannot  purchase  one  half,  but  each 
must  act  for  itself,  and  the  holder  make  up  the  balance  in  cash  and 
buy  two  halves.  Thus  about  half  a  million  of  dollars  for  the  com- 
mon security  and  the  benefit  of  the  state,  or  the  nation,  would  aU 
ways  be  in  hand. 

1  shall  now,  for  the  purpose  of  making  my  improvement,  and  the 
principle  upon  which  it  is  founded,  and  upon  which  it  acts,  more 
clearly  understood,  detail  the  particulars  of  the  plan  as  it  would  ex- 
hibit itself  upon  a  scale  of  20,000  tickets,  or  numbers,  each  ticket  at 
50  dollars,  and  no  share  less  than  &  quarter,  which,  of  course,  would 
cost  §12^*^0^.  And  here  it  may  be  necessary  to  remark,  as  the  lot- 
tery, from  its  own  nature,  would  spin  itself  out  into  endless  dura- 
tion, that  if  any  ticket,  or  shareholder,  were  desirous  of  selling, 
either  before  drawing,  or  during  the  intervals  of  drawing,  the  mar- 
ket price  would  always  be  obtamable^  and,  from  the  clear,  and  de« 
cided  superiority  of  the  plan,  there  can  be  little  or  no  doubt  that  the 
price  of  tickets  and  shares  must  always  carry  a  very  handsome  pre- 
mium. 

20,000  tickets,  or  debentures,  at  jgoO,  -  81,000,000 

Off  a  small  per  centage — say  5,  -  -  50,000 

For  immediate  distribution,       -  -  -  8950,000 

I  prize  of*  125,000  -  -         8125,000 

-  100,000 
50,000 
40,000 
12,050 

-  24,000 
50,000 
10,000 
10,000 
10,000 
25,000 


.      493,950 

950,000 

Of  the  drawn  numbers,  consisting  of  642  tickets,  the  prizes  may 
be  assigned,  in  any  amount,  or  in  any  order  in  which  they  may  come 
from  the  wheel;  for  instance, 
Amount  for  distribution  without  deduction  or  delay,       §950,000 


do. 

100,000 

do. 
do. 
do. 

50,000 
40,000 
12,050 

10 

do. 
do. 
do. 

12,000 

10,000 

1.000 

20 

do. 

500 

100 

do. 

100 

500 

do. 

50 

642  d 

rawn 

19,358  undrawn 

25 

1st  drawn 

850.000 

-     «50,6oo 

10  aexi^ 

(2nd,  &c.) 

1,000 

10,000 

I     do. 

(12th,) 

12,050 

12,050 

520     do. 

(ISth,  &c.) 

500 

10,000 

1     do. 

(33d,) 

125,000 

125,000 

^2.^0     do. 

(34th,  &G.) 

50 

1^7,500 

1     k\o. 

{284th,  > 

40,000 

40,000 
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viz.  Zinc,  ninety-five  parts-^copper,  five  parts,  by  weight.  To 
form  a  complete  union  of  these  two  metals  in  the  above  proportions, 
80  that  an  atloy  suited  to  the  above  named  useful  purposes  may  be 
formed,  I  find  the  following  a  convenient  method.  Having  weighed 
out  the  above  named  metals,  in  the  above  named  proportions,  I  pro- 
ceed to  melt  them  in  separate  vessels.  As  soon  as  the  copper  is 
melted,  I  add  to  it  a  part  of  the  zinc.  The  precise  quantity  is  not 
important,  but  I  add  as  much  zinc  as  the  crucible  will,  conveniently, 
contain.  I  prefer  to  add  the  zinc  to  the  melted  copper,  while  it, 
(the  zinc,)  is  in  a  solid  state.  By  agitation,  or  stirring,  and  expos- 
ing them  to  a  suitable  temperature,  1  thus  cause  the  copper,  and  a 
portion  of  the  zinc  completely  to  combine.  A  portion  of  the  zinc 
being  thus  combined  witli  the  copper,  as  soon  as  the  remainder  of  the 
zinc,  contained  in  a  different  vessel,  is  melted,  I  add  it  to  the  zinc 
and  copper,  and  by  stirring  cause  as  complete  a  union  as  possible  of 
the  zinc  and  copper,  in  the  above  named  proportions.  To  prevent 
the  combustion  of  the  zinc,  which  is  apt  to  occur  when  exposed  to 
the  temperature  of  melted  copper,  I,  from  time  to  time,  throw  into 
the  vessel  containing  the  melted  copper  and  zinc,  some  fiux,  as  char- 
coal pulverized,  or  common  salt.  As  my  object  in  doing  this  is  to 
exclude  the  air  and  thus  prevent  the  combustion  of  the  zinc,  I  add  a 
sufficient  quantity  to  cover  the  surface  of  the  metals.  The  alloy 
thus  formed  may  then  be  cast  into  ingots  to  be  rolled  into  sheets, 
formed  into  nails,  or  cast  into  any  other  shape  according  to  the  use- 
ful  purpose  for  which  it  is  designed.  The  above  I  find  a  convenient 
metnod  of  combining  those  metals,  but  any  other  may  be  employed 
which  will  effect  as  complete  and  equal  a  union  as  possible  oi  these 
two  metals,  in  the  above  named  proportions.  But  it  is  not  necessary 
that  the  metals  should  be  exactly  in  the  above  named  proportions^ 
for  any  other  proportions,  not  exceeding  on  the  one  hand,  ninety- 
one  parts,  by  weignt,  of  zinc,  to  nine  parts  of  copper  5  or,  on  the  other, 
ninety-eisht  parts  of  zinc  to  two  ot  copper,  will  produce  a  useful 
effect.  But  about  ninety-five  parts  of  zinc  to  five  of  copper,  will  be 
found  the  most  convenient  in  practice.  For  it  is  to  be  observed  that 
as  the  proportion  of  copper  to  zinc  exceeds  five  per  centum^  the  al- 
loy becomes  more  brittle  and  more  difficult  to  work;  and  as  it  falls 
short  of  five  per  centum^  the  power  of  the  alloy  to  resist  corrosion  is 
proportionably  diminished. 

Finally,  I  claim  in  the  above  specification  to  have  discovered  that 
when  zinc  has,  as  above  described,  a  small  portion  of  copper  com- 
bined with  it,  its  liability  to  corrode  is  essentially  diminished,  and 
that  the  compound  metal  thus  formed  may  be  advantageously  em- 
ployed for  the  sheathing  of  ships,  and  various  other  useful  purposes. 

John  Revere. 
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ENGLISH  PATENTS. 

Patent  granted  lo  Joseph  Harrison,  of  J  For  thy  Nali,  in  the  par  hh 
of  Tanker  sky  ^  in  the  County  of  Forkj  Gardener^  and  Richard 
Gill  Curtis,  of  the  sa7ne  place,  Glazier,  for  certain  improvemcnid 
in  glazing  Horticultural  and  other  buildings.— Dated  6th  October y 
1830. 

The  object  of  this  patent  is  stated  to  be  the  giving  a  nearly  even 
or  plane  surface  on  the  upper  side  of  the  glass  coverings,  of  hot- 
houses, and  other  similar  buildings. 

The  frame  is  furnished  with  a  suitable  number  of  bars,  and  they, 
are  both  rebated  on  the  under  side  for  the  admission  of  the  panes  of 
glass.  A  thin  coat  of  white  lead  or  putty  is  placed  along  the  grooves, 
and  the  glass  is  fitted  in,  so  that  their  edges  overlap  each  other  a 
little  alternately  at  each  end.  A  screw,  (the  head  of  which  is  sup- 
plied with  a  soft  metal  washer,)  is  inserted  in  the  bars  at  the  corner 
of  the  panes,  and  forms  their  support  at  this  point,  a  piece  of  the  glass 
bein^  crumbled  off  to  allow  of  the  passage  of  the  screw.  Several 
small  wed«;es  are  then  driven  into  the  framing,  which  are  allowed  tu 
project  a  sTiort  distance,  and  complete  the  support  of  the  glass. 


PalCfit  graiited  to  Henry  Calvert,  of  the  City  of  Lincoln^  Gentle- 
man,  for  an  improvement  in  the  mode  of  making  Saddles,  so  as  to 
avoid  the  danger  and  inconvejiience  occasioned  by  their  slipping  for- 
ivard.— Bated  2eth  October,  1 830. 

This  improvement  consists  in  attaching  a  spring  or  clastic  plate 
to  each  saddle-tree  point,  which  is  elVected  in  making  up  the  saddle, 
and  before  it  is  what  is  technically  called  drawn  on.  The  spring  or 
plate  is  caused  to  project  forward  in  a  curved  line  from  the  tree- 
point,  and  bends  slightly  under  the  belly  of  the  horse.  The  forward 
girth  is  buckled  to  the  springs,  and  nearly  touches  the  fore  leg  of 
tlie  horse,  and  prevents  the  saddle  from  getting  on  the  withers  ofthe 
animal. 


Patent  granted  to  John  M*Innes,  of  Auchenreock,  and  of  JVoodburn, 
in  the  county  of  Stirling,  North  Britain,  for  the  manufacture  or 
preparation  of  certain  substances,  which  he  denominates  British 
Tapioca,  and  the  Cakes  and  the  flour  to  be  made  from  the  same.^^ 
Bated  2Uh  Aprily  1830. 

The  patentee  states  his  invention  to  be  a  manufacture  or  prepara- 
tion of  "  bulbcrous-rooted  "  plants,  indigenous  to  Great  Britain,  but 
more  particularly  the  potatoc,  from  the  strength  of  its  inuci lane,' and 
its  easy  accessibility. 
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The  roots,  whether  potatoes,  parsnips,  or  beet-roots,  are  to  be  well 
cleansed  and  washed;  they  are  then  grated  or  mashed  in  the  same 
way  as  in  making  potatoe  starch,  and  the  mucilage  is  passed  through 
common  sieves  to  separate  it  from  the  fibres;  it  is  then  exposed  to 
the  air  to  evaporate,  and  subsequently  in  a  cast  iron  pan,  which  lat- 
ter is  placed  on  a  fire  to  dry  the  contents  thoroughly:  these  are  con- 
stantly stirred  to  prevent  their  burning  or  sticking  to  the  pan.  When 
suflSciently  dried  it  is  ready  to  be  ground,  and  is  then  suitable  for  the 
purposes  to  which  flour  is  usually  applied.  It  is  observed  by  the 
patentee,  that  this  is  the  same  process  he  pursued  for  several  years 
m  the  West  Indies  in  the  manufacture  of  Tapioca  from  the  Cassada 
root,  and  that  it  will  be  found  a  very  nutricious  aliment  either  in 
conjunction  with  wheaten  flour  or  separately. 


To  A.  G.  Garnett,  ofDenxarara^  Esq.  apatent^^^ for  certain  improve- 
mcnts  in  manufacturing  Sugar, ^^  was  granted  on  the  Q4th  of  July ^ 
1830,  and  the  specification  was  enrolled  in  the  Enrolment  Office  on 
the  24th  of  January,  1831. 

The  princip^  improvement  in  Mr.  Garnett's  process,  consists  in 
the  application  of  a  dome-shaped  iron  cover,  for  the  teach  or  concen- 
trating pan  suspended  over  it  in  such  a  manner  as  to  be  capable  of 
almost  instant  application  and  removal,  by  which  the  process  of  sup- 
plying and  removing  the  materials  is  greatly  accelerated. 


A  perspective  representation  of  this  apparatus  is  here  given:  cr,  b, 
shows  a  series  of  clarifying  pans,  which  are  to  be  employed  merely 
in  the  usual  manner;  and  c  represents  a  teach  or  concentrating  pan 
with  a  dome-shaped  cover,  c2,  of  cast  iron,  weighing  about  seven  hun- 
dred pounds.  This  cover  is  suspended  over  the  teach  by  a  chain,  e, 
which  passes  over  a  pulley  and  round  a  drum,  or  barrel,  with  a  han- 
dle for  raising  and  lowering  the  cover:  /  is  a  safety  valve,  through 
which  the  aqueous  portion  of  the  sirop  escapes  in  the  form  of  steam 
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through  the  safety  valve.  The  cane  juice  having  been  clarified  in 
the  usual  manner,  is  conveyed  into  the  teach,  and  the  cover  applied; 
when  the  boiling,  or  evaporation  of  the  aqueous  particles  will  imme- 
diately commence  and  proceed  with  great  rapidity:  so  that  in  the 
space  of  five  minutes  an  additional  quantity  of  strop  may  be  intro- 
duced, and  in  a  few  minutes  more,  a  second  supply  will  be  required; 
and  this  continued  for  half  an  hour,  when  the  teach  will  require  to 
be  employed  and  the  operation  recommenced.  Therefore,  the  su- 
gar in  the  teach  may  be  changed  every  half  hour:  and  as  no  time 
will  be  wasted  in  fitting  the  cover  on  the  teach,  much  more  work 
will  be  efiected  with  the  same  labour  and  fuel.  When  the  operation 
is  completed  the  sugar  is  to  be  put  into  vessels  of  about  six  feet  long, 
four  feet  wide,  and  two  feet  deep. 


To  M.  Robinson,  of  Great  George  Street,  Westtninster^  a  patent  for 
^^  certain  improvements  in  the  process  of  making  and  purifying  su- 
garsy*'  was  gra7ited  on  the  5th  of  August^  1830,  and  the  sptcifLca-- 
tion  was  enrolled  in  the  Enrolment  Office  on  the  5th  of  February^ 
1831. 

This  patentee  applies  his  improvements  to  the  purifying  of  the 
cane  juice  which  is  to  be  extracted  in  the  usual  way.  He  applies  to 
the  juice  a  saturated  mixture  of  alum  and  lime,  in  the  proportion  of 
two  pounds  of  the  mixture  to  a  hundred  gallons  of  the  juice.  These 
being  intimately  mixed,  the  acid  is  to  be  neutralized  by  the  applica- 
tion of  milk  of  lime,  in  the  proportion  of  three  pounds  to  a  hundred 
gallons.  If  there  be  an  excess  of  acid  it  will  be  discovered  by  the 
application  of  the  test  paper  usually  employed  by  chemists  to  detect 
acids,  and  more  milk  of  lime  must  be  added;  and  if  there  be  an  ex- 
cess of  alkali,  it  may  be  discovered  by  the  application  of  the  test  pa- 
per used  for  detecting  alkalies,  and  more  juice  must  be  added.  Wheu 
the  mixture  ceases  to  eft'ect  either  the  test  for  acid  or  alkali,  the  im- 
purities will  be  precipitated,  and  may  thus  be  separated;  and  the 
juice  thus  purified  is  to  be  subjected  to  the  usual  mode  of  clarifica- 
tion and  concentration;  giving  preference,  however,  to  Howard's  me- 
thod. And  the  patentee  claims  as  part  of  his  invention,  the'applica- 
tion  of  steam  heat  to  the  evaporation  of  sugar  in  vacuo:  using  high 
pressure  steam  at  about  twenty  pounds  to  the  square  inch. 


Royal  Ordinance  of  France^  in  relation  to  High  Pressure  Engines^ 
{May  7th,  1828.) 
(Continued  from  p.  406  of  last  vol.) 
Ghaiiles,  &c.  &c. 
Upon  the  report  of  our  Minister  of  the  Interior; 
Having  in  view  the  ordinance  of  October  29th,  1823,  in  relation 
to  high  pressure  engines. 
By  the  advice  of  our  Council  of  State; 
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We  have  ordered »  and  do  order  as  follows: 

Art.  1st  The  proof-pressure  prescribed  bj  the  ordinance  of  Oc- 
tober 29th,  182S,  18  reduced,  for  boilers  of  copper  or  of  rolled  iron, 
to  triple  the  pressure  to  which  the  boiler  is  subjected  in  the  ordinary 
working  of  the  engine.  Manufacturers  must  give  such  thicknesses 
to  boilers  as  shall  enable  them  to  bear  the  proof,  without  injury  to 
the  tenacity  of  the  metal. 

2nd.  The  boiler-tubes,  for  high  pressure  boilers,  are  subject  to 
the  rules  prescribed  for  boilers,  both  in  relation  to  proving  and  to 
inspection. 

When  the  tubes  are  of  a  material  requiring  a  different  proof  from 
that  of  the  boiler,  they  must  be  proved  separately. 

in  the  contrary  case,  they  may  be  proved  with,  or  apart  from,  the 
boiler,  as  the  manufacturer  may  wish. 

In  whatever  way  the  proof  has  been  applied,  each  boiler-tube  shall 
be  marked  with  a  number  denoting  the  working  pressure  of  the  en-^ 
gine,  with  the  boiler  of  which  the  tube  is  to  be  connected. 

3d.  The  cast  iron  cylinders  of  high  pressure  engines,  and  their 
jackets,  must  be  proved  at  a  pressure  of  five  times  that  to  which 
they  are  subjected  in  the  working  of  the  engine.  After  the  proof, 
both  the  cylinders  and  jackets  will  be  marked  with  the  numjber  de- 
noting  the  ordinary  working  pressure  of  the  engine. 

4th.  The  pressure  to  be  assumed  as  unity  in  determining  the  proof 
pressure,  must  be  the  bursting  pressure  to  which  the  boilers,  boiler- 
tubes,  cylinders,  and  jackets,  will  be  ordinarily  exposed;  that  is,  the 
whole  working  pressure  diminished  by  one  atmosphere. 

5th.  Our  Minister  of  the  Interior  is  charged  with  the  execution  of 
this  Ordinance,  which  shall  be  inserted  in  the  Bulletin  of  Laws. 

•   Given,  &c.  May  7th,  1828. 

(Signed,)         Charles. 
By  order  of  the  King. 

(Signed,)        De  Martigmac, 
Minister  of  the  Interior, 


Cireular  of  the  \st  of  August j  1828,  to  the  Prefects  of  Departments^ 
in  relation  to  the  Royal  Ordinances  of  the  ^ndApril^  1823,  and  of 
9Sth  May,  1828,  concerning  boilers  used  in  Steam  Boats. 

Sir, — You  are  acquainted  with  the  Royal  Ordinance  of  25th  of 
May  last,  (Bulletin  of  Laws,  No.  233,  p.  497,)  in  relation  to  steam 
engines  used  in  navigation. 

An' ordinance,  bearing  date  April  2nd,  1823,  prescribed  certain 
regulations  for  steam  boats;  the  subject  required,  however,  more  par- 
ticular attention.  In  order  the  better  to  secure  passengers  and  the 
crews  of  steam  boats,  as  well  as  merchandise,  against  accident,  it 
has  been  found  indispensably  necessary  to  place  the  low  pressure  en* 
gines  of  steam  boatSy  and  their  boiler-tubes,  under  the  operation  of 
the  rules  prescribed  by  the  Royal  Ordinance  of  October  29,1823,  in 

Vol,  Vin.— No.  1 — July,  1831.  5 


Digitized  by 


Google 


S4  Sieam  Boat  Engines. 

relation  to  high  pregsure  engines^  and  by  the  ordinance  of  Maj  7« 
1828,  coDcernihg  the  boilers  and  boiler-tubes  of  high  pressure  en^ 
gines. 

The  use  of  boilers,  or  boUer-tubes,  of  caU  iron  on  board  of  steam 
boats  is  prohibited. 

The  cast  iron  cylinders  of  the  low  pressure  engines  of  steam  boats, 
as  well  as  their  jackets,  must  be  proved  and  marked  in  the  manner 
prescribed  by  the  ordinance  of  7th  of  May,  last,  for  cylinders,  and 
their  jackets,  used  in  high  pressure  engines. 

These  are  tiie  principal  particulars  of  the  ordinance  of  May  SSth, 
1828.  As  they  refer  to  the  ordinances  of  October  29,  1823,  and 
May  7, 1828, 1  can  but  call  your  attention  again  to  the  two  sets  of 
instructions  which  I  had  the' honour  to  transmit  to  yon  on  the  19th 
of  May,  1825,  and  l6th  of  July,  last,  in  relation  to  the  execution  of 
those  ordinances.  The  table  of  thicknesses  for  wrought  iron  boil* 
ers,  contained  in  the  latter  of  the  instructions  referred  to,  may  be 
used  for  the  boilers  now  in  question.  In  fact,  that  table  beginning 
with  two  atmospheres,  is  applicable  to  low  pressure  boilers.  It  has 
not  been  deemed  necessary  to  give  the  thicknesses  corresponding  to  a 
working  pressure  of  one  atmosphere  and  a  half,  since  manufacturers 
are  in  the  habit  of  making  boilers  for  so  low  a  pressure  thicker  in 
proportion,  than  for  higher  pressures. 

Ihe  Board  of  Inspection  which  you  were  required,  by  the  1st  art. 
of  the  ordinance  of  April  2nd,  1823,  to  convene,  will  have  new  duties 
to  perform.  I  trust  they  will  see  the  importance  of  the  new  regula- 
tions, and  will  have  them  strictly  executed. 

I  beg  you  to  communicate  to  this  board  the  instructions  of  May 
7th,  1825,  copies  of  which  I  again  transmit  to  you,  and  of  12th  July, 
last,  annexed  to  my  circular  of  the  16th  of  the  same  month. 

I  further  request  you  to  transmit  these  instructions  to  the  proprie- 
tors of  steam  boats,  and  to  the  manufacturers  Of  low  prtMSUn  engines 
for  steam  boats,  within  your  department. 

They  will  see  that  the  dies  for  marking  the  boilers  may  be  had  at 
the  Royal  Medallic  Mint,  Paris,  and  the  fusible  metal  plates  of  Mw 
Collaraeau,  &c. 

I  have  thought  it  useful  to  transmit  ^^  copies  of  the  ordinances  of 
2nd  April,  1823,  and  25th  May,  1828,  with  the  present  circular.  I 
request  you  to  distribute  the  copies  which  I  send  you  to  those  inte« 
rested  in  the  subjects  of  these  ordinances. 

The  Engineers  of  Mines  and  of  Civil  Works  are  called  npos 
to  perform  new  duties.  If  I  have  required  of  them  assiduity  in 
their  duties  of  inspection,  and  of  you  constant  solicitude,  in  rela- 
tion to  the  establishments  where  high  pressure  engines  are  used,  I 
beg  that  they  and  you  will  take  the  same  pains  in  the  execution  of 
the  ordinance  of  25th  May,  last,  concerning  low  pressure  engines 
used  on  board  of  steam  boats. 

It  is  evident  that  accidents  to  steam  boat  boilers,  must  be  of  great 
injury  to  industry;  and  more  than  this,  painful  to  humanity  on  ac- 
count  of  the  number  of  victims,  who,  cut  off  from  all  means  of 
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escape,  must  nieet  death  by  Die  waveS)  if  they  should  not  have  been 
reaclieil  by  the  explosion. 

I  beg  youy  sir,  to  acknowledge  the  receipt  of  this. 

I  have  the  honour  to.be,  &c.  &c« 

(Signed,)  Bkcquky, 

Counsellor  of  Slaie^  ^c 


Ro\fal  Ordinaneef  (1823^)  in  relation  to  Sltam  BocUa, 
iiOCJlSy  &c.  &c. 

Upon  the  report  of  the  Minister  of  the  Interior, 

Having^  before  us  the  law  of  39th  floreal,  year  JO,  (19th  May, 
1802.) 

Having  also  before  us  the  decrees  of  the  Prefect  of  the  Gironde, 
of  November  15,  1821,  and  March  S7,  1825,  in  relation  to  the  po- 
lice of  steam  boats  running  upon  the  Garonne.  r 

Having  before  ns  the  observations  and  opinion  of  our  Minister  of 
Marine,  of  27th  August,  1822,  upon  the  said  decrees. 

Having  also  the  opinion  of  the  Board  of  Civil  Works  of  the  10th 
of  October,  following* 

Considering  that  existing  laws  and  regulations,  applying  to  steam 
boats,  do  not  give  sufficient  security  to  tne  crew  and  passengers,  and 
that,  therefore,  it  is  necessary  to  resort  to  special  regulations. 

Considering,  also,  that  it  is  important  to  establish,  for  Uie  police  of 
steam  navigation  already  introduced  upon  several  streams,  general 
and  uniform  measures,  leaving  only  to  the  local  authorities  the  de- 
tails flowing  from  these. 

'With  the  advice  of  our  Council  of  State, 
•    We  have  ordered  and  do  order  as  follows: 

Art,  1st.  In  all  departments  containing  rivers,  streams,  or  coasts, 
where  steam  boats  may  run,  the  Prefect  shall  organize  one  Board, 
or  more,  of  practical  men,  to  be  presided  over  either  by  a  chief  Engi- 
neer of  Civil  Works,  or,  in  his  default,  by  an  engineer  of  lower 
rank. 

It  shall  be  the  duty  of  this  Board,  under  the  direction  of  the  Pre- 
fect, to  satisfy  themselves  that  steam  boats  arc  of  due  strength,  par- 
ticularly in  reference  to  the  engine;  that  the  engine  is  carefully  kept 
in  order,  in  all  its  parts,  and  presents  no  appearance  of  special  lia- 
bility to  fracture,  nor  any  dangerous  deterioration. 

2nd*  No  steam  boat  can  be  put  in  operation  until  after  the  Board 
shall  have  ascertained  the  strength  of  tlic  parts  and  the  good  condi* 
lion  of  the  engine,  nor  until  the  Prefect  shall  have  informed  the  pro- 
prietors that  he  has  received  and  approved  the  report  of  the  Board. 

Sd.  The  Board  shall  inspect  quarterly  every  steam  boat,  and  shall 
make  a  report  thereon  to  the  Prefect,  in  which  shall  be  stated  the 
measui*es  to  be  pursued  in  case  any  defect  should  appear  in  the  en- 
gine. Besides  the  quarterly  vibit  of  inspection,  the  Board  shall 
Inake  others,  whenever  directed  by  the  Prefect« 

4th.  Steam  boats  are  placed,  in  relation  to  the  uumbei  of  passen- 
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gcrs,  th«  hour  of  starting,  to  the  composition  of  the  crew,  and  con- 
dition of  the  vessel,  under  the  regulations  in  force  upon  the  coafttt^ 
rivers,  or  streams,  in  relation  to  navigation.  Consequently,  when  the 
boats  navigate  the  waters  of  sea-board  arrondisements,  the  captainii 
must  be  provided  with  a  permit,  or  register,  and  when  navigating 
the  waters  of  inland  arrondisements,  such  boats  shall  be  subject  to 
the  inspection  of  the  port  officers,  as  well  as  to  regulations  of  tbe 
Prefect  in  relation  to  police  at  setting  out  and  landing. 

5th.  The  Minister  of  the  Interior  is  charged  with  the  execution  of 
this  ordinance. 

Given,  &.c.  April  2nd,  18£3. 

(Signed,)         Louis. 
By  order  of  the  King. 

(Signed,)         Corbierb, 
Minister  cftht  hUi^ou 


Royal  Ordinance  in  relation  to  Low  Pressure  Boilers^  itsed  in  Steam 

BoaiSj  1828. 
Charles,  &c.  &c. 

Upon  the  report  of  our  J^linister  of  the  Interior: 

Seeing  the  ordinances  of  April  2nd,  and  October  29tb,  1823,  and 
of  May  7th,  1828. 

Wishing  further  to  provide  for  safety  in  steam  navigation  by  add- 
ing to  the  general  and  special  regulations,  already  published, ^such 
others  as  experience  has  shown  to  be  necessary. 

With  the  advice  of  our  council  of  state. 

We  have  ordered,  and  do  order  as  follows: 

Art.  1st.  The  low  pressure  boilers,  vix,  those  working  at,  or  be- 
low, a  pressure  of  two  atmospheres,  used  in  steam  boats,  as  well  as 
the  boiler-tubes,  are  placed  under  the  operation  of  the  regulations 
prescribed,  for  the  safety  of  the  boilers  and  boiler  tubes  of  high  pres- 
sure engines,  by  articles  2,  3,  4,  and  5,  and  the  first  paragraph  of 
art.  7,  of  the  ordinance  of  October  29,  1823,  and  by  the  ordinance 
of  the  7th  of  May,  1828. 

2nd.  The  use  of  cast  iron  boilers,  on  board  of  steam  boats,  is  pro- 
hibited under  every  pressure. 

3d.  The  cast  iron  cylinders,  and  their  jackets  of  cast  iron,  used 
in  the  low  pressure  engines  of  steam  boats,  shall  be  proved  and  mark- 
ed as  is  prescribed  by  the  ordinance  of  May  7th,  1828,  for  the  cylin- 
ders, and  jackets,  ot  high  pressure  engines. 

4th.  The  preceding  regulations  as  well  as  those  of  the  ordinance 
of  April  2na,  1823,  apply  to  stationary  boats  on  board  of  which 
steam  engines  are  used. 

5th.  The  Board  created  by  the  ordinance  of  April  2nd»  1823,  will 
attend  to  the  execution  of  the  preceding  regulations  and  will  make 
mention  of  the  fact  in  their  report. 

tith.  In  case  of   infraction  of  the  present  ordinance  the  owners  of 
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ftteam  boats  will  be  liable  to  the  recall  of  their  permitSy  without  pre- 
judice to  the  penalties  which  ma^  be  awarded  bj  the  courts. 
.    rth.  Our  Minister  of  the  Interior  is  charged  with  the  execution  of 
this  ordinance,  which  will  be  inserted  in  the  Bulletin  of  Laws. 
Given»  &c«  May  25th,  1828. 

(Signed^)        Charles. 
By  order  of  the  King. 

(Signed,)        Db  Martiqnac, 

Minister  of  the  Jnterior* 


Note  itpon  the  Method  of  Calculating  the  Thicknesaee  of  WnrngkCIfon 

Boilers. 

In  the  preceding  instructions,  it  was  only  necessary  to  give  the 
formula  for  determining  the  thicknesses  of  wrought  iron  boilers;  it  has 
been  deemed  adviseabie  to  state,  in  this  note,  the  considerations 
whence  this  formula  was  derived. 

It  is  supposed  in  what  follows  that  the  bolter  is  a  cylinder  With 
hemispherical  ends.  This  form,  it  is  well  known,  is  the  best  for  all 
boilers,  and  the  only  proper  one  for  those  of  high  pressure  engines. 

In  order  that  a  boiler  of  this  form  may  be  equally  capable  of 
resisting,  at  all  points,  interior  pressures  perpendicular  to  a  plane 
passing  through  the  axis  of  the  cylinder,  the  hemispheric  ends  must 
nave  only  half*  the  thickness  of  the  cylindric  part.  In  practice,  the 
same  thickness  is,  with  propriety,  given  to  the  ends  as  to  the  cylin- 
dric part,  since  the  sheets  of  metal  used  in  forming  the  ends  must  be 
more  injured  in  giving  them  the  required  form,  than  those  constitut- 
ing the  body  of  the  boiler.  This  being  the  case,  it  will  be  necessary 
to  determine  only  the  thickness  required  for  the  cylindric  part  of  the 
boiler:  this  is  given  by  the  following  formula. 

.      dxP  ,, 

t  CSS  — (a) 

In  this  formula  we  obtain  the  thickness,  ^^)  in  inches  if  the  dia- 
meter of  the  boiler,  (J>)  has  been  expressed  m  inches.  P  is  the  whole 

*  Strictly  speaking  the  thickness  should  be  something  less,  but  the  differ- 
enoe  is  so  small  that  it  may  be  disregarded.  Let  t  and  t^  be  the  thicknesses  of 
two  different  boilers,  the  first  being  cylindric,  the  second  spherical;  all  other 
things  being  the  same  in  these  boilers,  and  both  in  vacuo,  we  shall  have 


i'=tx(ziLt^I±Ii 


a  representing  the  ratio  between  the  bursting  pressure  for  a  given  surface 
and  the  tenacity  of  the  material  for  the  same  surface.  In  the  case  in  which  this 
force  is  7  atmospheres,  (of  15  lbs.,)  or  105  lbs.  to  the  square  inch,  and  the 
tenacity  37840  lbs.  for  the  same  surface,  then  a  =  .002774«40145,  and 

i^  ^  /  ^/  -  1  +  ^/.002774840145  +7\_ 

^\ .00277484014^ /^ '  ^  '^^^^ 
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mterior  presMnre,  and  c  theienacitjr  of  the  wrought  troB^  each  being 
referred  to  the  same  amount  of  surface** 

This  formula  supposes  the  boiler  to  be  in  vacuoi  but  as  it  ts  pressed 
on  the  exterior  by  the  atmosphere^  the  force  tending  to  produce  rap- 
ture is  equal  to  the  elasticity  of  the  steam  within,  diminished  by  one 
atmosphere.  Let  p  represent  the  pressure  upon  the  unit  of  surface, 
and  n  the  number  bj  which  the  pressure  of  one  atmosphere  is  to  be 
multiplied  to  give  the  tension  of  the  steam  within  a  botier;  the  pres- 
sure from  within  isnpy  that  from  without  p.  Consequentlj  the  burst- 
ing pressure  upon  a  unit  of  suiface  b  np^^p,  orp  (n-— 19)  substituting 
this  value  for  Pin  the  formula  (a,)  it  becomes 
^^dxp^(«-l) ^^^ 

The  thickness  of  a  boiler  calculated  by  this  formula  would  be 
too  snail,  since  the  tenacity  of  the  metal  would  be  just  e<]ual  to  (he 
force  tending  to  burst  the  boiler.  It  remains  to  determine  the  ad- 
dition which  must  be  made  to  this  thickness,  to  suit  the  circum- 
stances of  the  case. 

To  meet  the  requirements  of  the  ordinance  of  May  rth,  1828,  this 
value  of  t  should  be  multiplied  by  three  in  order  to  produce  an  equi- 
librium  with  the  proof-pressure,  if  this  product  be  multiplied  by  three,, 
the  boiler  will  not  be  injured  by  the  proof  to  which  it  must  be  sub- 
jected. Multiplying  the  second  member  of  equation  (6)  by  Sx3, 
or  9,  we  shall  have 

^^dpCn--l)9  ^dp{n^l)x4.5 

If  we  take  the  square  inch  as  unity  of  surface,  p  s  15  lbs. 

In  the  case  assumed,  c  represents  the  tenacity  of  rolled  iron  to  the 
square  inch;  if  the  boiler  were  of  copper,  c  would  express  tlio  teua* 
city  of  the  latter  metal. 

The  tenacity  of  rolled  iron  is  generally  taken  at  44,000  Ihs.  per 
square  inch,  which  is  the  strength  of  iron  of  medium  quality. 

Below  are  the  results  of  careful  experiments  upon  the  tenacity  of 
hammered  iron,  of  rolled  iron,  and  of  copper.  The  tenacities  arc 
referred  to  the  same  section,  a  square  inch,  and  expressed  in  pounds 
and  decimal  parts  of  a  pound.t 

1.  Iron, — The  tenacity  of  very  good  forged  iron  was   63,780.7  lbs. 

Iron  of  the  same  quality,  but  heated  to  dull  red- 
ness the  tenacity  was  -  -         1 1,445.3  lbs. 

So  that  the  tenacity  of  this  latter  is  but  little  more  tlian  one-sixth 
of  that  of  cold  ironj:  of  the  same  quality* 

•  The  thickness  given  by  formula  (a,  J  corresponds  to  the  only  case  which  iL 
is  of  importance  to  consider,  viz.  that  m  which  the  plane  of  rupture  passes 
through  the  axis  of  the  boiler.  If  we  suppose  the  plane  of  rupture  perpendi- 
cular to  the  axis,  the  case  would  refer  itself  to  that  of  a  spherical  boiler,  the 
thickness  of  which  should,  at  most^  be  but  one-half  that  of  a  cylindric  boiler  of 
the  same  diameter. 

t  These  ezperimenta  were  made  by  Messrs.  Tremery  and  Poiricr  Saint- 
Brice. 

t  M.  Cagniard-Latour  was  good  enough  to  assist  in  these  two  ejqienmeiUs, 
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find.  Belled  /ran. —Two  experiments  weremafk  apon  roiled  iron 
of  the  best  quality.  The  first  gave  for  the  tenacity  of  the  rolled 
iron,         -  -  •  -  -  58892.5 

The  second,  .  •  .  .        56554.6 

Total,  -  .  -    '  -  115447.1 

Mean,         -  -  •  -  -        57723.5 

Sd*  Cb^ei^^Skeet  copper  of  excellent  quality  was  submitted  to' 
experiment,  its  tenacity  proved  to  be,        •  -  58,21 7.& 

It  i$  usually  supposed  that  the  tenacity  of  copper  is  about  two- 

thirds  that  of  rolled  iron,  38217.6  x-^  =57326.4  upon  this  sup- 

position,  a  number  not  much  less  than  that  obtained  by  the  experi- 
ments, just  given,  upon  rolled  iron. 
Now  if  in  the  formula  (c)  we  substitute  for  /),  its  value  15,  it  be* 

,     (/X  15  (n-- 1)4.5       67.5        ,,         ,  ^ ,. 

comes  /= i = X  «  (n — l) .....((?) 

It  would  seem  that  nothing  remains  but  to  substitute  for  c  its  value, 

6T,5 

in  order  to  obtain  that  of  the  coefficieat •.    The  remarks  which 

c 

follow  will  show  that  such  is  not  the  case,  and  that  this  coefficient 

must  be  determined  by  considerations  of  a  practical  kind. 

The  number  given  as  that  usually  taken  for  the  tenacity  of  rolled 
iron,  viz.  44,000  lbs.,  would  seem,  from  the  experiments  given,  to 
be  quite  small  enough.  In  practice,  it  is  out  of  the  question  to  take 
so  high  a  tenacity  as  the  basis  of  calculation. 

In  fact  if  we  should  make  c=44,000  in  the  formula  for  the  thick«# 
ness,  we  should  have  at  low  pressures,  and  with  small  diameters, 
thicknesses  much  too  small,  and  the  thicknesses  would  be  rather 
small  even  for  high  pressures  and  large  diameters.  If  we  should  di- 
minish the  value  of  c  in  order  to  have  thicknesses  which  would  suit 
the  former  of  the  supposed  cases,  we  should  obtain  for  the  high  pres- 
sures and  considerable  diameters,, such  extravagant  thicknesses,  that 
they  could  not  be  adopted  in  practice. 

The  difficulty  arises  from  this,  that  in  the  formula  reference  is  had 
to  the  force  tending  to  burst  the  boiler  which  depends  upon  the  ten- 
sion of  the  steam  within,  that  is,  upon  the  value  of  n.  In  proportion 
as  n  is  diminished,  t  diminishes  also,  and  when  n  =1,  /  =  0.  This 
case  is  that  of  a  boiler  containing  steam  of  atmospheric  tension. 
Such  a  boiler  is,  of  course,  impossible. 

In  theory  we  may  suppose  sheets  of  iron  to  be  diminished  in  thick* 
ness  indefinitely;  but  such  an  idea  is  purely  theoretical,  and  cannot 
be  realized  in  practice.  It  is  therefore  necessary  to  set  out  with  a 
certain  thickness  independent  of  the  elasticity  of  the  steam  within 

which  were  made  at  Clicfay,  in  a-laboiatory  where  arrangementB  were  making 
for  the  preparation  of  oil  gas»  for  the  purposes  of  illaniination.  The  iron  retorts 
in  which  the  decomposittoD  of  the  oil  was  to  be  effected  were  ne^istrily  to  be 
exposed  to  a  dull  red  heat,  and  it  was  important  to  determine  the  tenacity  of 
iron  at  the  corresponding  tempciatuze. 
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the  boiler,  and  also  to  add  a  thickness,  which  shall  also  be  indepen- 
dent of  the  tension  within,  to  make  apfor  the  loss  of  tenacity  wnich 
the  metal  undergoes,  in  being  bent,  bj  the  temperature  to  which  it  is 
exposed,  and  by  wear.  The  least  thickness  which  can  be  added  to 
make  up  for  these  circumstances  is  .1^  of  an  inch,  (|th,)  which  must 
therefore  be  added  to  the  thicknesses  given  by  the  iormula. 

67*5 
We  must  now  determine  the  value  which  — —  should  have  in  or- 

c 

der  that  the  thicknesses  calculated  by  the  formula  and  increased  by 

.1^  inch  should  suit  all  diameters  of  all  tensions,  and  should  agree, 

as  nearly  as  possible,  with  the  thicknesses  usually  given  by  the  best 

manufacturers  to  their  boilers,  made  to  stand  a  long  continued  use. 

It  has  been  found  that  all  these  conditions  may  be  satisfied  by 

67.5 
making  — ^=.0018,  which  supposes  for  rolled  iron  a  tenacity  of 
c 

37,500  lbs.  per  square  inch. 

Substituting  this  value  for  the  coefficient  in  formula  (d,)  and  add- 
ing the  constant  thickness  of .  12  of  an  inch,  we  shall  have 
i  =  .0018  d  (n— 1)  -f  .12 (c) 

It  has  been  remarked  above,  that  the  tenacity  of  the  best  rolled 
copper  proved  to  be  S8,217.6  lbs.;  this  number  is  rather  higher 
than  that,  (37,500,)  deduced  from  the  coefficient  .0018  of  the  for- 
mula (c,)  this  formula,  therefore,  may  be  used  to  determine  the 
thicknesses  of  copper  boilers,  a  condition  which  it  was  important  to 
fulfil,  since,  for  the  reasons  set  forth  in  the  instructions,  manufactu- 
rers usually  give  no  greater  thicknesses  to  copper  than  to  iron  boilers. 
As,  however,  the  number  37,500  is  but  little  less  than  that  given  by 
"experiment  for  the  best  varieties  of  copper,  and  as  the  tenacity  of 
certain  varieties  may  be  lower  than  .this,  it  will  be  necessary,  accord- 
ing to  the  quality  of  the  copper,  to'increase  the  thickness  given  by 
the  formula,  by  about  one  or  two-tenths  of  the  thickness  found.* 

It  results  from  the  remarks  contained  in  this  note  that  for  differ- 
ent values  of  d  and  n,  the  formula  (c)  will  give  the  thicknesses,  by 
the  comparison  of  which  in  any  given  case  with  the  actual  thickness 
of  a  boiler,  it  may  be  ascertained  whether,  or  not,  this  boiler  can 
withstand  the  required  proof  without  injury.  Manufacturers  by  jjo- 
verning  themselves  by  these  thicknesses  will  not  throw  into  use 
boilers  incapable  of  bearing  proof,  after  long  continued  wear.  In 
this  way  they  will  be  preserved  from  the  ill  elFects  which  would  re- 
sult, if  their  boilers  were  condemned,  by  the  engineers,  in  the  annual 
visits  of  inspection  required  by  the  7th  article  of  the  ordinance  of 
October  29lh,  1823.  T. 

•  According  to  George  Rennie,  the  tenacity  of  hammered  copper  a  but 
36.531.6  lbs.  per  square  inch. 
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On  the  First  Invention  of  Telescopes^  ^-e. — By  Dr.  G.  Moll,  of 

UtretchU 
(Concluded  from  page  336,  vol.  7.) 

Having  heard  what  was  adduced  on  the  side  of  Lippershej,  we 
must  now  turn  to  the  witnesses  of  Zacharias  Tausz,  ol  Taussen. 

The  first  of  these  is  the  ambassador  Boreel  himself,  a  man  alike 
respectably  for  his  rank,  character,  and  abilities.  He  sajs,  that  in 
1591,  the  year  in  which  he,  (Boreel,)  was  born,  a  spectacle-maker 
lived  near  his  father's  house  at  Middleb^irs;  that  this  man's  narAe 
was  Hans,  ids  wife's  Maria,  and  that,  besides  two  daughters,  he  had 
a  son  called  Zacharias;  that  Boreel  knew  this  Zacharias  intimately, 
they  having  been  playmates.  This  Hans,  u  e.  John,  with  his  son 
Zacharias,  as  Boreel  often  heard,  invented  the  first  microscojoe,  which 
was  presented  to  Prince  Maurice,  and  they  obtained  some  reward. 
A  similar  microscope  was  afterwards  offered  by  them  to  the  Arch-' 
duke  Albert  of  Austria.  When  Boreel  was  ambassador  in  England 
in  1619,  he  saw  that  identical  microscope  there,  in  the  possession  of 
Cornelius  Drebbel,  of  Alkmar,  a  man  of  much  knowledge,  and  mathe- 
matician to  Kin^  James,  the  Archduke  having  presented  the  micro- 
scope to  Drebbel.  This  microscope  of  Zacharias  was  not,  continues 
Boreel,  as  they  are  shown  at  present,  with  a  short  tube;  but  it  was 
about  eighteen  inches  long,  and  two  inches  in  diameter,  with  a  tube 
of  gilt  copper,  restino;  on  two  sculptured  dolphins;  under  it  was  a 
disc  of  ebony,  on  which  the  olyects  to  be  examined  were  placed.* 
But  long  after,  in  1610,  by  dint  of  research,  they,  (i.  e,  Hans  and 
Zacharias,)  invented  in  Middleburg  the  long  sidereal  telescopes,  with 
which  we  gaze  at  the  moon,  the  planets,  stars,  and  heavenly  bodies, 
of  which  a  specimen  was  given  to  Prince  Maurice,  who  kept  it  se- 
cret, judging  it  useful  in  expeditions.  However,  as  this  admirable 
invention  was  yimoured  about,  and  as  curious  men  were  talking 
about  it  in  Holland  and  elsewhere,  a  stranger  came  from  Holland  to 
Middleburg  to  inquire  into  this  matter,  and,  asking  for  a  spectacle- 
maker,  he  was  shown,  by  mistake,  into  the  shop  of  John  Laprey. 
He  spoke  with  him  about  the  secret  of  the  telescope.  Laprey,  being 
an  ingenious  man,  and  a  close  observer,  heard  attentively  what  the 
stranger  said,  and  thus,  with  laudable  industry  and  care,  became  the 
second  inventor  of  the  long  telescope,  whigh  he  made  to  the  satisfac- 
tion of  the  stranger.  Therefore  Laprey,  who  by  his  ingenuity  dis- 
covered a  thing  which  was  not  shown  to  him,  deserves  to  be  ranked 
as  second  inventor.  He  first  sold  telescopes,  and  made  them  gene- 
rally known.  Afterwards,  Adrian  Metius,  Professor  of  Francker, 
and,  later,  Cornelius  Drebbel,  came  to  Middleburg  in  1620,  and 
bought  each  a  telescope,  not  from  Laprey,  but  from  Zacharias  Tausz. 

From  this  evidence  we  may  infer,  that  Hans,  or  John,  and  his  son 
Zacharias,  were  actually  the  inventors  of  a  compound  microscope 
for  opaque  objects:  the  elegant  ornaments  of  this  instrument^  and 

•  A  stage. 
Vol.  VIIL— No.  L— July,  1831.  6 
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the  general  description  wiiich  Boreel  gives  of  it,  make  it  probable 
that  both  Hana  and  Zacharias  were  men  of  ability.  But  with  micro- 
scopes we  have  at  present  nothing  to  do*  The  point  at  issue  is, 
whether  either  Hans  or  Zacharias,  or  any  body  else,  actually  made 
telescopes  before  the  second  of  October,  IGOSj  and  since  Boreel  in- 
dicates 1610  as  the  epoch  of  the  invention  of  Hans  and  Zacharias, 
the  claim  of  Lippershey  to  priority  remains  unshaken,  even  by  the 
evidence  of  Boreel. 

The  following  witness  is  John,  the  son  of  Zacharias,  and  conse- 
quently grandson  of  this  Hans,  of  whom  Boreel  has  spoken.  Ho 
says,  in  1655,  that  he  then  was  fifty-two  years  old;  thus,  at  the  pe- 
riod when  Lippershev  sent  in  his  petition,  ».  e.  in  1608,  he  was  only 
five  j'ears  old.  He  does  not  mention  his  grandfather,  but  says,  that 
his  father,  Zacharias,  was  the  first  inventor  of  the  telescopes;  and 
that  this  happened,  as  he  had  often  heardy  in  this  town,  in  1590;  but 
the  longest  telescope  made  at  that  time  did  not  exceed  in  length  fif- 
teen or  sixteen  inches.  He  affirms  that  two  such  telescopes  were 
then  offered,  one  to  Prince  Maurice,  the  other  to  the  Archduke  Al- 
bert; jind  that  telescopes  of  such  length  were  in  use  till  1618.  At 
that  time,  he,  John,  and  his  father,  Zacharias,  invented  the  construc- 
tion and  fabric  of  the  longer  telescopes,  which  are  still  now  used  at 
night  to  look  at  the  moon  and  stars.  He  further  says  that,  in  1620, 
a  man  of  the  name  of  Metius  came  to  Middleburg,  and  procured 
auch  a  telescope,  the  construction  of  which  he  afterwards  tried  to 
imitate;  and  he  adds,  that  Drebbel  did  the  same. 

This  witness,  fixing  the  epoch  of  the  invention  at  1590,  speaks 
only  from  hearsay.  Besides,  he  is  in  contradiction  with  Boreel,  who 
states  that  the  invention  of  the  telescope  by  Hans  and  Zacharias  was 
in  1610,  at  which  time  Boreel  was  nineteen,  and  this  John  Zacha- 
rias only  seven  years  of  age.  John  says  nothing  of  the  microscope, 
^vhich  Boreel  actually  saw  and  described.  It  is  certainly  possible 
that  one  of  the  Metii,  perhaps  the  Professor,  came  ^  Middleburg  in 
1620,  and  bought  a  telescope.  But  this  does  not  decide  the  question 
of  priority,  as  we  know,  from  incontrovertible  authority,  that  Jacob 
Metius  was  in  possession  of  the  invention  in  1608.  What  happen- 
ed in  1620,  when  so  many  splendid  discoveries  were  made  by  means 
of  the  telescope,  is  not  of  the  least  consequence,  as  far  as  concerns 
the  first  invention  of  the  instrument. 

There  still  remains  another  witness,  whose  evidence  is  very  im- 
material and  of  little  importance.  It  is  a  womaa  called  Sarah  Goe- 
dard  j  she  is  a  sister  of  Zacharias  Jansz:  she  merely  says,  that  it  is 
forty-two  or  forty -four  years  ago  since  her  brother  invented  the  long 
telescopes  in  Middleburg.  She  often  saw  her  brother  at  work  mak- 
ing telescopes;  but  she  cannot  speak  positively  as  to  time. 

This  woman's  evidence,  who  brings  the  invention  to  1611  or  1613, 
cannot  be  of  the  slightest  use  in  settling  the  question  between  Zacha- 
rias and  Lippershey. 

It  was  then  the  soldier  of  Sedan,  who  first  brought  the  instrument 
to  France;  but  his  endeavours  met  with  no  great  success  in  that 
country.    It  is  most  astonishing  to  find  the  French  philosopher  Pei- 
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rcse  doubting  the  truth  of  the  invention  of  telescopes  at  late  as  16t22, 
and  ascribing  it  to  Drebbel,  a  person  wholly  unconnected  with  it. 
In  a  letter  to  Wiiliam  Camden,  he  says,  **  I  should  like  to  know 
what  is  true  about  the  inventions  of  Cornelius  Drubelsius  Alkma- 
riensis,  who,  as  is  said,  has  invented  in  your  parts  a  globe  represent- 
ing ebb  and  flood,  a  covered  boat  going  between  two  waters,  and 
long  ^py  glasses^  {lunettes^)  with  which  a  wriling  may  hi  read  at  the 
distance  of  a  league,  which  we  do  not  easily  believe  here,^'* 

And  in  another  placet  he  says,  **we  are  told  marvellous  things 
here  about  the  invention  of  Cornelius  Drubelsius  Alkmariensis,  who 
is  in  the  service  of  the  king  of  Great  Britain,  and  who  lives  in  a 
house  near  London;  amongst  others  a  covered  boat,  which  goes  be- 
tween two  waters;  a  glass  globe,  which  he  makes  to  represent  the 
tides,  by  a  perpetual  motion,  regulated  like  the  natural  tides  of  the 
sea,  and  of  a  spy- glass  which  makes  one  read  a  writing  at  more  than 
a  league,  (or  a  mile,)  distance.  I  beg  you  to  write  me  a  word  about 
the  ti-uth  of  each  of  these  inventions.  We  have  here  those  small 
passes,  (lunettes,)  by  which  insects  and  mites  appear  as  large  as 
^ies,  which  is  certainly  admirable;  but  I  should  like  to  knowi  what 
is  true  respecting  these  other  inventions.'' 

It  would  appear  that  the  invention  was  attributed  by  some  per* 
sons  to  the  soldier  of  Sedan,  whose  name  appears  to  have  been 
Crepi.:]:  He  left,  as  we  have  seen,  the  Low  Countries  in  December, 
1608,  and  in  May  following,  1609,  we  find  a  FrenclMnan  in  Milan 
making  telescopes.  Sirturus§  gives  us  the  following  account  of  this 
transaction. 

*«  A  Frenchman  hurried  to  Milan  in  May,  1609,  who  o^lfered  a  te- 
lescope to  the  Count  de  Fuentes.  He  called  himself  a  partner  of 
the  Dutch  inventor.  The  Count  gave  the  instrument  to  a  silver- 
smith, to  have  it  included  in  a  silver  tube;  it  fell  into  the  hands  of 
Sirturus,  who  handled  and  examined  it,  and  made  a  similar  one,  (if 
his  assertion  is  to  be  believed;)  but  perceiving  that  much  depended 
on  the  glass,  he  went  to  Venice  to  get  some  at  the  workmen." 

Simon  Marius,  who  disputed  the  discovery  of  the  satellites  of  Ju- 
piter with  Galileo,  speaks  of  another  Dutch  telescope,  which  came 
into  foreign  parts  at  a  very  early  stage  of  the  invention.  He  says 
that  in  1608,  at  the  autumnal  Franckfort  mass,  or  fair,  (usually  held 
in  September,)  a  certain  General  Fuchs  de  Eimbach,  an  amateur  of 
mathematics,  heard  from  a  Dutchman  then  at  the  fair,  that  an  in- 
strument had  been  invented  which  magnified  objects  and  made  them 
appear  near.  He  wanted  to  procure  one  of  these  glasses,  but  the 
Dutchman  asked  too  high  a  price;  but  being  returned  to  Onoldsbach, 
Fuchs  told  the  circumstance  to  Marius;  adding  that  the  instrument 
had  two  glasses,  one  convex  and  one  concave,  of  which  he  even  drew 
the  figures.  Marius  adjusted  glasses  of  this  form,  and  convinced 
himself,  to  a  certain  point  of  the  possibility  of  the  thing;  but  his  ob- 

*  Gul.  Camdenlt  et  ill.  viror.  ad  Camden.  Epistbl.  London,  1691,  p.  333. 

t  Page  387. 

i  Borcl  de  verotclcscopii  inventore,  p.  19. 

4  Sirturus  de  telescopic,  Edit.  Frankf.  1618.  4to.  minori,  p.  25. 
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jcct  glass  was  too  convex.  He  ordered  some  other  glasses  of  the 
opticians  of  Nuremberg;  but  he  could  procure  none  that  suited  his 
purpose.  The  next  summer,  of  1609,  Fuchs  got  a  tolerable  instru- 
ment from  Holland,  which  he  used  with  Marius  in  examining  the 
heavens.  About  the  beginning  of  1610,  Fuchs  ^ot  two  well  polish- 
ed glasses  from  Venice,  where  they  had  been  worked  bj  T.  fi.  Lane* 
cius,  recently  returned  from  Holland. 

If  the  account  of  Marius  deserves  credit,  the  person  who  brought 
the  telescope  to  the  Franckfort  mass,  or  fair,  in  September,  1608, 
did  so  a  short  time  before  Lippershey  presented  his  petition  to  the 
States,  which  was  done  the  2nd  of  October  of  that  year.  Fuchs,  cer- 
tainly with  great  reason,  thought  the  Dutch  telescopes  high  priced; 
we  have  seen  Lippershey  asking  a  thousand  florins  for  one. 

We  are  indebted  to  the  English  author  of  the  Life  of  GaKleo  for 
an  instance  of  another  Dutch  telescope  being  brought  to  Italy.  Lo- 
renzo Pignoria  writes  to  Paolo  Gauldo,  from  Padrea,  the  Slst  of 
August,  1609,  **We  have  no  news,  except  the  return  of  his  Serene 
Highness,  and  the  re-election  of  the  lecturers,  among  whom  Signor 
Galileo  has  contrived  to  get  1000  florins  for  life,  and  it  is  said  to  be 
on  account  of  an  eye-glass,  like  the  one  which  was  sent  from  Flan- 
ders  to  the  Cardinal  Borghese.  We  have  seen  some  here  and  they 
succeed  well." 

It  will,  after  all,  be  very  difficult  to  deny,  that  not  only  the  ru- 
mour of  the  invention,  but  even  some  telescopes  actually  made, 
reached  Italy  from  Holland,  before  Galileo  ever  made  such  an  in- 
strument. In  May,  1609,  there  was  a  telescope  in  the  hands  of  the 
Count  de  Fuentes.  Another  was  in  the  possession  of  Cardinal  Bor- 
ehesei  Lanccius,  who  came  from  Holland,  is  said  to  have  made  te- 
fescopic  glasses  at  Venice;  Fuccarius  distinctly  says,  that  one  Dutch 
telescope  was  brought  to  Venice,  and  tJuU  Galileo  sawU,*  But  such 
is  our  respect  for  the  genius  and  character  of  Galileo,  that  his  mere 
assertion  that  he  never  saw  a  telescope  when  he  set  about  making 
one;  that  he  did  not  know  its  construction;  that  his  friend  Jacob  Ba- 
dorere,  by  whom  he  got  intelligence  of  the  invention  from  France, 
did  not  give  him  any  information  of  the. manner  in  which  it  was 
made — his  simple  assertion  of  all  this  is  taken  by  us  as  conclusive 
against  any  presumption. 

Nelli,  in  his  Life  of  Galileo,  says  that  the  Florentine  philosopher 
first  heard  of  the  invention  in  June,  1609.  Galileo  himself  informs 
us,  in  a  letter  written  in  March,  1610,  that  he  heard  of  the  inven- 
tion about  ten  months  ago,  which  would  fix  the  time  of  his  first  at- 
tempt to  the  month  of  May,  1609,  the  time  when,  we  know  from 
Sirturus,  that  a  Frenchman  brought  a  telescope  to  Milan. 

Even  after  the  very  able  manner  in  which  the  history  of  Gkiliieo's 
discoveries  have  been  recently  given  by  an  English  author,  it  will 
not  be  superfluous  to  give  Galileo's  own  account  of  the  transaction. 

In  March,  1610,t  he  wrote  in  the  following  manner:-**''  It  is  about 

•  Keplcri.  epislola:,  No.  309,  p.  493.  f  Kpibt.  4.  Td.  Martii,  1610. 
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ten  months  a^o  that  it  came  to  our  ears,  that  a  glass*  had  been  work- 
ed by  a  Belgian,  bj  the  help  of  which,  visible  objects,  though  at  great 
distance  from  the  eje  of  the  observer,  maj  be  seen  distinctly.  (In 
the  Italian  of  the  saggiatore  it  is  added  nepiu  aggiunto^  no  more  was 
added^  or  this  was  aU,)  And  some  experiments  were  related  of  the 
admirable  effects  of  this  instrument,  which  some  believed,  and  others 
not.  A  few  days  afterwards  the  same  was  confirmed  by  letters  of  a 
noble  Frenchman,  Jacob  de  Badorere,  from  Paris;  all  which  occa- 
sioned me  to  apply  myself  wholly  to  inquire  into  the  cause  of  this, 
and  to  think  on  the  means  by  which  the  invention  of  a  similar  in- 
strument might  be  brought  about;  in  which  I  succeeded  in  a  short 
time,  assisted  by  the  doctrine  of  refraction:  and  I  first  procured  a 
leaden  tube,  at  the  end  of  which  I  adapted  spectacle  glasses,!  both 
plane  on  one  side,  the  one  convex  on  the  other  side,  the  second  con- 
cave.  Bringing  the  eye  near  the  concave  glass,  I  saw  the  objects 
large,  and  near  enough:  they  appeared  three  times  nearer,  and  nine 
times  larger,  than  if  seen  with  the  naked  eye. 

*^  Afterwards  I  made  another  instrument,  which  made  objects  ap- 
pear sixty  times  larger. 

<*  Finally,  sparing  neither  industry  nor  expense,  I  succeeded  so 
far  as  to  make  an  instrument  of  such  excellence,  as  to  make  the  ob- 
jects seen  through  it,  appear  a  thousand  times  larger,  and  more  than 
thirty  times  nearer,  than  if  seen  with  the  natural  power  of  the  eye." 

Yiviani,  Galileo's  favourite  pupil  and  friend,|  says  that  in  the 
month  of  April  or  May,  1609,  it  was  rumoured  in  Venice,  where 
Galileo  then  was,  that  a  Dutchman  presented  to  Count  Maurice,  of 
Nassau,  a  certain  glass  occhiale,  with  which  distant  objects  appeared 
as  if  they  were  nearer,  nothing  more  was  said,^  With  this  informa- 
tion only  Galileo  returned  immediately  to  Padua,  to  try  whether  he 
could  find  out  the  construction  of  tliis  instrument,  in  which  he  suc- 
ceeded on  the  following  night.  The  next  day  was  employed  in  con- 
structing the  instrument,  in  the  manner  which  he  had  imagined;  and, 
notwithstanding  the  imperfection  of  the  glasses  which  he  procured, 
he  saw  the  eftects  which  he  anticipated,  and  immediately  gave  notice 
of  it  to  his  friends  in  Venice.  He  constructed,  after  this,  instru- 
ments of  better  quality;  and  six  days  later  he  took  some  of  them  to 
some  elevated  part  of  the  city,  and  made  the  first  senators  of  the 
republic  observe  distant  objects,  which  they  did  with  great  admira- 
tion. Bringing  constantly  the  instrument  to  greater  perfection,  he 
resolved  finally,  with  his  wonted  liberality,  to  communicate  his  in- 
vention, and  to  make  a  free  gift  of  it  to  the  serene  Prince  and  Doge 
Leonardo  Donati,  and  to  the  Senate  of  Venice,  presenting  with  the 
instrument  a  paper,  in  which  he  declares  the  construction,  and  the 
admirable  use  and  results  on  land  and  on  sea^  which  might  be  ob- 
tained from  this  invention.  In  consequence  of  this  noble  present, 
the  serene  republic,  with  generous  demonstration  of  the  25th  of  Au- 
gust, 1609,  wrote  to  Galileo,  and  a  pension  was  granted  him  for  life, 

*  Un  ocohiale,  perspicillum .  t  Vitrea  perspicilla. 

+  Viviani  vita  del  Galileo,  p.  69.  %Nc  piu  ollrifu  (kilo. 
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with  more  than  three  times  the  salary,  which  it  was  the  custom  to 
give  to  a  lecturer  of  mathematics. 

Thus  we  perceive  the  Venetian  Senators  doing  in  August,  1609, 
the  same  thing  which  the  members  of  the  states -general  had  done  in 
October,  1608,  about  ten  months  sooner.  They  ascended  to  high 
places  for  the  purpose  of  gazing  at  distant  objects-  Both  the  Dutch 
and  the  Venetian  magistrates  nobly  rewarded  the  invention,  which 
was  tendered  to  them.  The  Venetians  rewarded  Galileo  as  a  phi- 
losopher should  be  rewarded,  by  an  honourable  station  and  inde- 
pendence. The  Dutch  treated  Lippershey  in  the  best  way  an  artist 
can  be  treated  j  they  gave  a  high  price  for  his  article,  and  made  large 
orders  for  it.  The  date  assigned  by'Viviani  to  these  transactions, 
the  25th  of  August,  1609,  agrees  completely  with  what  Lorenzo 
Pignoria  wrote  the  Slstof  August  to  Paolo  Gualdo,  and  which  let- 
ter was  mentioned  above. 

It  is  exceedingly  gratifying  to  observe,  that  Galileo  almost  imme- 
diately brought  the  telescope  with  a  convex  object-glass  and  a  con- 
cave eye-glass,  to  all  the  perfections  of  which  it  is  susceptible,  with- 
out being  achromatic.  He  observed  with  it  all  that  could  t>e  seen 
by  its  means;  he  ascertained  the  power  of  his  glass  with  great  inge- 
nuity, and  he  indicates  thediiference  between  linear  and  superficial 
amplification  with  perfect  accuracy.  His  German  biographer  Ta»c- 
mann,  does  not  seem  to  have  clearly  understood  this  difference,  for 
lie  appears  to  imagine  that  Galileo's  telescope  really  had  a  power  of 
1000  times,  whereas  it  was  only  of  about  32. 

In  a  Galileon  telescope  the  focal  length  of  the  object-glass  cannat 
go  beyond  a  certain  extent,  without  narrowing  the  field  too  much. 
The  eye-glass  cannot  be  made  very  deep  without  making  it  too  thin 
in  the  centre.  Even  at  present  it  would,  perhaps,  be  difficult  to 
make  Galileon  telescopes  of  greater  power  than  32,  which  is,  indeed, 
that  which  Galileo  obtained. 

On  the  rth  of  January,  1610,  Galileo  discovered  three  of  the  sa- 
tellites of  Jupiter;  on  the  ISth,  the  four  satellites  were  observed 
and  recognised  as  satellites;  but  it  is  not  my  object  to  enter  into 
that  splendid  train  of  discoveries  whichillustrated  the  name  of  Gali- 
leo, and  which  lately  have  been  so  well  described.  However  perfect 
we  allow  the  instruments  of  Galileo  to  have  been,  we  see  no  reason 
to  doubt  that  the  satellites  could  be  seen  with  the  instruments'made 
in  Holland.  The  Italian  authors  certainly  assure  us  that  the  Dutch 
telescopes  were  of  an  inferior  description;  but  this  assertion  is  wholly 
unsupported  by  proof.  Indeed  we  know  nothing  of  these  telescopes 
except  that  they  were  long,  [lubi  longi^)  and  longer  than  16  inches;* 
and  it  is  not  unrational  to  suppose,  that  with  this  length,  they  were 
equal  to  Galileo's  telescopes.  Admitting  the  length  oF  the  telescope 
to  have  been  sixteen  inches,  and  the  negative  focus  of  the  concave 
eye-glass  half  an  inch,  the  power  of  the  telescope  was  32,  or  equal 
to  that  of  Galileo.     The  Professor  Adrian  Metius,t  bi-other  of  the 

•  De  vero  telescopii  inventore,  p.  oO. 

t  Adrian!  MtKti,  Instilut,  Astroiiom.  et  Geograpli.  Francq.  1614.  Fonda« 
mentale  en  groiidelyche  ouderuysingc,  ibid  1614.  Adiiani  Metii  tractatus  de 
gcnuino  usn  ulrusque  globi,  Francq.  1624.  4lo. 
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co-inveDtor  of  the  telescope,  gives  us  some  account  of  what  could  be 
seen  with  the  telescopes  then  made  in  Holland.  In  a  book  printed 
in  1614,  he  says,  *'  During  the  da^  several  planets  are  observed  near 
the  sun,  which  were  unknown  hitherto  to  all  men,  but  which  can 
only  be  seen  with  the  glasses,  which  mj  brother,  Jacob  Adriaansz, 
invented  six  years  ago,  (thus  in  1608.)  These  planets  show  them- 
selves first  in  the  eastern  part  of  the  sun,  and  from  thence  pass  over 
the  sun  to  the  westward,  in  about  ten  days,  as  I  observed  several 
times,  principally  about  sunrise  and  sunset. 

'^  With  these  same  tubes  some  erratic  stars  or  planets  are  seen, 
which  have  their  course  round  Jupiter;  but  of  these  nothing  can  be 
stated  with  certainty,  unless  my  brother  be  pleased  to  publish  his 
telescopes,  by  means  of  which  many  strange  things  will  be  brought 
to  light,  as  well  about  the  moon  as  elsewhere.  Yea,  the  observa- 
tions of  the  stars  may  then  be  made  with  much  greater  accuracy;  be- 
cause, by  means  of  these  telescopes,  it  will  not  only  be  possible  to 
observe  minutes,  but  even  seconds. '^ 

It  does  not  appear  from  this  quotation  that  the  professor  himself 
observed  the  satellites;  nor' does  he  even  appear  to  be  aware  of  their 
number.  His  brother  Jacob,  perhaps,  gave  him  some  incomplete  in- 
formation of  the  existence  of  the  satellites.  But  he  saw  the  spots  of 
the  sun,  which  may  be  seen  with  instruments  of  a  less  power;  and 
he  labours  under  the  erroneous  notion  then  common  to  many,  that 
the  spots  were  planets  or  satellites  revolving  round  the  sun. 

But  what  the  Professor  says  of  the  accuracy  which  the  invention 
of  the  telescope  is  Irkely  to  insure  to  astronomical  observations,  is 
very  remarkable.  What  does  he  mean  by  asserting,  that  the  obaer- 
vations  on  the  stars  will  become  accurate  to  a  second?  Did  the  pupil 
of  Tycho  anticipate  the  application  of  the  telescope  to  instruments 
of  mensuration;  to  quadrants?  I  must  own  that  it  is  difficult  to  take 
his  distinct  words  in  any  other  sense;  and  I  am  led  to  believe,  that 
the  idea  of  an  invention,  which  did^so  much  credit  to  Gascoigne,  had 
occurred  to  Adrian  Metius. 

There  is  a  passage  in  the  English  Life  of  Galileo,  which  ought  not 
to  pass  unnoticed.  The  anonymous  author  accuses  William  Boreel, 
to  whom  he  chooses  to  give  the  Italian  name  of  Borelli,  of  glaring 
partiality  against  Galileo.  ^'  Borelli,"  says  this  author,  *'not  satis- 
fied with  attributing  the  invention  of  telescopes  to  Zanssen,  endea- 
vours to  secure  for  hinrand  for  his  son  the  more  solid  reputation  of 
having  anticipated  Galileo  in  the  useful  employment  of  the  invention* 
He  has,  however,  inserted  in  his  collection  a  letter  from  John,  the 
son  of  Zacharias,  in  which  John,  omitting  all  mention  of  his  father, 
speaks  of  his  own  observations  of  the  satellites  of  Jupiter,  evidently 
seeking  to  insinuate  that  thejr  were  earlier  than  Galileo's;  and  in  this 
sense  the  letter  has  been  since  quoted,  although  it  appears  from 
John's  own  deposition,  preserved  in  the  same  collection,  that,  at  the 
time  of  the  discovery,  he  could  be  no  older  than  six  years.  An 
oversight  of  this  sort  throws  doubt  on  the  whole  of  the  pretended  ob- 
servations; and,  indeed,  the  letter  has  much  the  air  of  being  the  pro- 
duction of  a  person  imperfectly  informed  on  the  subject  on  which  he 
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writes,  and  probably  was  compiled  to  suit  Borelli's  purposes,  which 
were  to  make  Galileo^s  share  in  the  inventiuu  appear  as  small  as  pos- 
sible." 

I  crave  the  liberty  of  replying  to  this  passage,  that  if  probabilities 
are  to  be  introduced  in  the  case,  it  seems  extremely  probable  tliat 
the  learned  author  of  the  Life  of  Galileo  has  never  read  fiorePsbook. 
with  suflicient  attention,  and,  as  the  book  is  scarce,  he  knows  it  per- 
haps only  from  quotation.  There  is  no  letter  inserted  in  it  from  John^ 
the  son  of  Zaciiariasj  but  in  answer  to  some  queries  either  from  Bo- 
rcel  or  from  Borel,  he  gives  two  memorials  or  notes  of  what  a.  tele- 
scope of  his  making  could  show.  In  the  first  place,  he  mentions  the 
appearances  and  dark  places  in  the  moon;  and  it  is  to  be  observed, 
that  what  he  says  of  the  appearance  of  the  moon  seen  through  his  te- 
lescope, answers  exactly  to  what  one  would  expect  of  a  good  instru- 
ment. It  plainly  shows,  says  John,  the  moon  to  be  a  sphere,  with 
distinct  edges,  and  not  a  plane.  The  following  is  his  statement  of 
Jupiter's  satellites:  he  often  observed  the  planet  which  shows  itself 
round,  well  defined  and  spheric;  near  it  he  often  saw  two  highly 
situated  small  stars,  sometimes  he  saw  three,  and  generally  four  of 
these  small  stars.  As  far  as  he  could  observe,  they  go  perpetually 
in  circles  round  Jupiter;  but,  he  adds,  this  I  leave  to  astronomers  to 
determine,  for  it  is  not,  says  he,  my  business  to  make  astronomical 
observations,  but  to  furnish  astronomers  with  telescopes  as  gQod  as 
1  am  able  to  make. 

I  challenge  the  author  of  the  Life  of  Galileo  to  point  out  the  pas- 
sage in  Borel's  book  in  which  either  Boreel,  or  John,  the  optician, 
exhibit  the  least  intention  of  throwing  Galileo's  discoveries  in  the 
shade.  But  it  may  be  permitted,  I  sliould  think,  to  an  optician, 
when  asked  by  an  ambassador  at  a  foreign  court,  to  state  what  the 
performances  of  his  instrument  is;  and  I  believe  that  neither  Mr. 
Dollond  nor  Mr.  Tully  could  be  justly  accused  of  disparaging  Sir 
William  HerschePs  merit,  if  they  were  to  state  that  the  Georgiuni 
♦Sidus  is  visible  in  their  telescopes.  John  certainly  says,  in  1655, 
when  he  was  fifty-two  years  of  age,  that  he  often  saw  four  satellites 
with  a  telescope  of  his  own  making;  but  he  never  says  that  he  saw 
the  satellites  before  January,  1610,  the  epoch  of  Galileo's  discovery, 
nor  docs  he  even  mention  when  he  first  saw  them.  He  is,  he  says, 
no  astronomer,  but  an  optician;  and  when  this  optician  states,  in  1655, 
that  he  makes  telescopes  with  which  the  satellites  can  be  seen,  it  is 
difficult  to  understand  how  it  can  be  inferred  that  he  made  this  state- 
ment in  order  to  deprive  Galileo  of  the  honour  of  discovering  the  sa- 
tellites in  1610.  Thousands,  certainly  hundreds,  saw  the  satellites 
in  1655;  and  why  should  not  John,  like  other  people?  I,  therefore, 
positively  deny  that  any  intention  is  shown  in  Borel's  book,  to  de- 
preciate the  merits  of  Galileo;  and  as  far  as  Boreel  is  concerned, 
considering  his  character  and  station  in  life,  it  is  absurd  to  say, 
that  his  evident  object  was  to  make  Galileo's  share  in  the  inven- 
tion as  small  as  possible;  but  if  Boreel  really  undervalued  Galileo's 
merits,  let  the  English  author  quote,  and  point  out  the  place  where 
he  did  so.     I  must  oft'er  another  remark  on  this  same  anonyraouB  au- 
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Ihor.  I  am  quite  prepared  to  believe  that  the  telescopes  made  by 
Galileo's  own  hands  were  as  perfect  as  art  could  make  them  at  the 
time;  but  it  is  to  be  lamented,  if  the  original  telescope  of  Galileo  still 
exists  in  Florence,  that  na  Italian  philosopher  has  favoured  us  with 
an  account  of  its  performance.  ^  We  have,  however,  a  sort  of  crite- 
rion of  what  could  be  done  bj  it.  The  belts  of  Jupiter  were,  as  far 
as  I  know,  never  seen  by  Galileo;  they  were  observed,  after  his  death, 
or  blindness,  with  instruments  made  by  Evangelista  TorriccUi.  But 
the  author  of  the  English  Life  of  Galileo  asserts,  as  proof  of  the  in- 
feriority of  the  Dutcn  telescopes,  that  in  1637,  Gaerlner,  or  as  he 
chose  to  call  himself  Hortensiusy  wrote  to  Galileo,  that  no  telescope 
could  be  procured  in  Holland,  sufficiently  good  to  show  Jupiter's 
disk,  well  defined."*  Hortensius  wanted  more  than  could  be  ac- 
complished in  his  time;  and  even  now,  telescopes  of  a  certain  size, 
which  show  Jupiter's  disk  well  defined,  are  not  of  every  day's  occur- 
rence. Does  this  author  know  many  telescopes*  excepting  those 
made  by  Mr.  Dollond  or  by  Mr.  Tully,  capable  of  showing  Jupiter's 
disk,  weU  defined;  nay,  does  he  know  one  single  telescope,  no/  ach- 
romatic,  capable  of  answering  the  claim  of  Hortensius.  The  anony- 
mous author  favours  his  readers  with  a  translation  of  Hortensius 
name,  which  he  pronounces  to  be  Gaertner,  He  is  mistaken,  how- 
ever: Gaertner  certainly  is  the  German  of  Hortensius;  but  he  was 
not  a  German,  and  his  name,  in  his  mother  tongue,  was  Van  den 
Hore. 

IVe  find, the  celebrated  Peirese,  as  late  as  1622,  doubting  the  in- 
vention of  telescopes:  in  England,  these  instruments  were  known 
at  a  much  earlier  period.  The  celebrated  English  mathematician, 
Thomas  Harriot,t  actually  observed  the  satellites  of  Jupiter,  as  early 
as  the  10th  of  January,  1610,  which  is  only  eleven  days  later  than 
Galileo's  discovery.  It  is,  indeed,  astonishing,  that  an  English  au- 
thor should  overlook  this  circumstance.  Harriot  also  observed  the 
spots  in  the  sun  for  the  first  time,  on  the  8th  of  December,  1610. 
They  were  first  seen  by  Galileo  in  November  of  the  same  year.  Har- 
riot's telescopes  had,  it  appears,  powers  of  10,  20,  and  30.  His  ob- 
servations run  from  the  16th  of  January,  1610,  to  the  26th  of  Febru- 
ary, 1612;  he  gives  drawings  of  the  configurations  and  computations 
of  their  revolutiqns.  Now,  it  may  be  asked,  from  whence  did  Har- 
riot get  the  telescope  with  which  he  observed  the  satellites  only  a 
few  days  later  than  Galileo?  Certainly  not  from  Italy;  he  either 
made  it  himself,  or  got  it  from  Holland. 

But  a  few  months  later  we  find  another  English  astronomer  fur- 
nished with  a  telescope.  Sir  Christopher  Heydon  writes,  on  the  6th 
of  July,  1610,  to  the  well  known  William  Camden: — "I  have  read 
Galileo,  and,  to  be  short,  do  concur  with  him  in  opinion;  for  his  rea- 
sons are  demonstrative;  and  of  my  own  experience,  with  one  of  your 

*Pftge25. 

t  These  observAtions  and  other  manuscripts  of  Harriot,  were  discovered  in 
1^84,  by  Baron  de  Zache,  at  Petrowth,  in  Surry,  the  seat  of  Lord  Bgremont. 
See  Bode's  Astronom.  Tahrbuch,  17SS,  p.  155,  Monatliche  Correspondenz,  t. 
viii.  p.  144. 
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ordinary  tmnks^  I  have  told  eleven  stars  in  the  Pleiads^  whereas  no 
age  ever  remembers  above  sevenj  and  one  of  these,  as  Virgil  testi- 
lieth,  not  always  to  be  seen.* 

Telescopes  were  then,  it  appears,  called  trunks,  Harriot,  in  his 
letters  to  Henry  Percy,  Earl  of  Northumberland,  calls  them  perspec- 
five  cy finders.  It  appears  that  the  Earl  possessed  many  of  them, 
and  that  he  wanted  some  more.  It  is  to  be  lamented  that  Harriotts 
papers  and  manuscripts  are  at  present  buried  in  one  of  the  libraries 
of  the  University  of  Oxford. 

From  all  which  has  been  said  in  this  paper,  the  following  fects  may 
be  established,  as  proved  by  authentic  documents: — 

That  on  the  2nd  of  October,  1608,  John,  or  Hans  Lipnershey,  a 
native  of  Wezel,  a  spectacle-maker  of  Middleburg,  in  Zealand,  was 
actually  in  the  possession  of  the  invention  of  telescopes. 

That,  on  the  ITth  of  October,  of  the  same  year,  1608,  Jacob  Ad- 
riaansz,  sometimes  called  Metius  of  Alkmar,  in  Holland,  also  was 
in  possession  of  the  art  of  making  telescopes,  and  that  he  actually 
made  those  instruments;  but  that  either  from  disgust,  or  some  other 
reason,  he  afterwards  concealed  his  invention,  and  thus  actually  gave 
lip  every  claim  attached  to  the  honour  of  it. 

That  there  is  little  reason  to  believe  that  either  Hans,  or  his  son^ 
Zacharias  Zansz,  were  also  inventors  of  the  telescope;  but  there  is 
every  probability  that  this  Hans,  or  John,  or  his  son  Zacharias  Zansz, 
invented  a  compound  microscope  about  1590. 

That  this  Lippershey  used  rock  or  mountain  crystal  in  the  con- 
struction of  telescopes,  and  that  he  is  the  inventor  of  the  Cinoculus. 

[Jour.  Royal  Institution. 


On  substituting  Plates  of  Fusible  Metal  for  Wood  Blocks  in  Calico 
Printings  ^-c. — By  M.  G.  ENOELMANN.f 

The  engraving  of  wood  blocks  for  calico  printing  is  very  expen- 
sive, and  these  blocks  being  also  formed  of  an  hygrometric  substance, 
are  continually  subject  to  change  from  swelling  and  shrinking  by 
the  effects  of  moisture  and  dryness,  and  thus  occasion  a  consider- 
able loss  of  time;  and  give  false  impressions  from  the  trouble  of  re- 
placing them,  and  the  consequent  inequality  in  their  adjustments, 
1  have  therefore  endeavoured  to  substitute  for  them  a  substance 
which  is  not  liable  to  swell  by  the  action  of  humidity;  can  be  mould- 
ed with  great  accuracy,  and  at  the  same  time  is  capable  of  resisting 
the  effects  of  the  blows  of  the  mallet,  and  of  the  acids  contained  in 
certain  of  the  colours  used  in  calico  printing.  The  fusible  alloy  ap- 
pears to  me  to  offer  these  advantages,  and  1  employ  the  en  clichd  pro- 
cess in  its  application. 

I  operate  in  the  following  manner: — Having  made  an  engraving 
in  wood  on  a  piece  of  plank,  and  given  a  sufHcient  breadth  to  tlie 

•  Gulielmi  Camdeni  et  illust  viror.  ad  G.  Camden.  Epistol.  London,  1691,  p. 
128. 

t  From  Bullet,  de  la  Soc.  Indiist.  dc  Muhlhauscnj  and  Fcurressac's  Bulletin 
des  Sciences  Tcchnologiques. 
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bottom  of  the  lilies  to  enable  the  cast  to  part  from  the  mould,  I  in- 
terpose between  the  metal  and  the  wood  a  substance  which  shall  fa- 
cilitate their  separation;  to  effect  this,  I  brush  over  the  engraving  a 
mixture  of  ground  sanguine,  (red  chalk,)  and  water.  I  then  finally 
affix  the  engraved  block  to  the  bottom  of  the  upright  slide  or  stem  of 
the  stamp,  and  let  it  fall  suddenly  upon  the  melted  fusible  alloy  at 
the  moment  when  it  is  just  upon  the  point  of  becoming  solid,  or  has 
acquired  a  pasty  consistence,  I  thus  obtain  a  counter  proof  of  the  en- 
graving. This  counter  proof  serves  as  a  matrix  or  monld  for  the 
engraved  plates  of  fusible  metal  which  1  intend  to  make.  For  this 
purpose  I  affix  it  to  a  piece  of  wood,  and  surround  it  with  a  border 
of  metal,  intended  to  determine  the  thickness  of  the  metal  plates* 
struck  in  it,  and  which  border  is  also  formed  in  such  a  manner,  as 
that  whether  placed  on  one  side  or  the  other  it  shall  ejcactly  fit;  I 
then  firmly  affix  this  matrix,  thus 'surrounded  with  its  frame,  upon 
the  bottom  of  the  stem  of  the  stamp,  and  strike  anotlier  counter  proof 
en  cUchij  and  so  proceed  until  I  have  thus  produced  enough  of  them 
to  compose  and  to  cover  a  calico  printing  block.  .  .* 

These  second  counter  proofs  thus  obtained,  I  place,  with  their  en- 
graved faces  undermost,  the  one  by  the  side  of  the  other,  upon  a  fiat 
surface,  and  also  shape  and  dispose  them  with  the  necessary  rcgiila- 
jity  to  insure  precision  in  the  impressions  from  them;  1  then  pass  a 
heated  iron  along  the  joints  in  order  to  solder  one  piece  to  anotlier, 
and  then  fiji  the  whole  upon  a  wooden  plank  by  means  of  copper  nails, 
but  I  previously  varnish  the  plank  to  prevent  moisture  from  pene- 
trating it.  These  blocks,  if  I  may  judge  from  the  two  experiment^ 
which  I  have  made  with  them,  offer  no  other  inconvenience  than  be- 
ing a  little  heavier  than  those  made  entirely  with  wood;  they  differ, 
however,  but  little  from  those  blocks  in  which  the  raised  parts  arc 
made  with  brass  or  copper,— a  difference  trifling  in  comparison  with 
the  great  advantages  they  possess  in  not  being  liable  to  change  from 
the  action  of  moisture. 

It  is  easy  to  see  that  a  calico  printing-block  thus  constructed  must 
cost  much  less  than  one  engraved  upon  wood,  and  especially  as  we 
need  only  to  engrave  a  segment,  or  one  of  the  parts,  which  are  usu- 
ally repeated  a  great  number  of  times;  and  to  multiply  them  bj  the 
clichage^  an  operation  which  will  produce  in  less  than  an  hour  more 
casts  than  are  sufficient  to  till  a  block  tlnckly  covered  with  them. 
The  value  of  the  metaf  employed,  and  which  need  not  be  more  than 
.  a  line  in  thickness,  is  a  mere  trifle,  and  after  the  block  has  done  its 
work  may  be  remelted.  We  can  preserve  the  small  matrices  which 
occupy  but  little  room,  and  when  we  require  to  make  another  block 
it  can  be  done  quickly.  It  is  also  equally  easy,  in  changing  a  mould- 
ed pattern,  to  vary  the  position  of  these  small  casts,  since  we  can 
either  bring  them  near  together,  or  remove  them  to  a  distance  apart; 
place  them  in  a  line,  or  mingle  one  piece  with  another,  and  thus 
either  form  them  into  borders,  or  employ  them  in  the  interior  parts 
of  the  prints. 

If  we  compare  the  price  of  these  blocks,  with  those  whose  raised 
parts  are  formed  of  brass  or  copper,  it  is  greatly  in  their  favour;  and 
we  have  no  doubt  that  in  the  hands  of  skiiful  persons,  the  art  of  form- 
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ing  them  by  means  ofclichage,  will  obtain  as  great  perfection  as  those 
blocks  possess.  [^Repertory  of  Inveniiom^ 


Mordant  for   Calico-Prirders.'^By  Mr.  Francis  Davis,  of  Cold 

Bath  Square, 

'      From  the  Transactiona  of  tlie  Soeieiy  of  Arts. 

Mr.  Faraday  has  already  noticed^  in  a  periodical  publication,  the 
property  which  solations  of  the  salts  of  uranium  possess,  even  with  a 
superabundance  of  acid,  of  producing  a  red  stain  on  turmeric  teat- 
paper,  similar  to  that  which  is  produced  on  the  same  p^per  by  aolo* 
tions  of  the  alkalies.  By  pursuing  Mr.  Faraday's  inquiries  further 
than  it  appears  that  he  himself  carried  them,  1  found  that  solutions 
of  the  salts  of  this  metal  give  a  reddish  brown  colour  to  paper  made 
yellow  by  French  berries,  fustic,  quercitron  bark,  and  wela,  as  well 
as  to  paper  imprecated  with  infusion  of  nut-galls.  This  suggested 
to  me  the  possibility  of  adding  to  the  mordants  at  present  in  use, one, 
which,  when  printed  on  calico,  &c.  would  give,  with  the  above-men- 
tioned drugs,  by  means  of  the  same  copper  of  dye,  an  additional  co- 
lour, and  thus  add  a  considerable  variety  to  patterns  of  cotton-prints, 
without  the  trouble  employed  in  dying  them  being  at  all  increased. 

The  mordants  at  present  in  use,  and  the  only  ones,  I  believe,  ever 
used  in  cotton-spinning,  are  alumina  and  the  buff  or  deutoxide  of 
iron.  These  are  applied  to  the  cloth,  united  with  acetic  acid,  but  are 
not  fixed  in  it  upon  the  same  principle. 

Acetate  of  alumina  is  of  such  a  nature  that,  when  its  solution  re- 
ceives a  high  temperature,  say  about  212^  Faht.  part  of  the  alumina 
is  deposited.  Being  laid  on  cold,  the  cloth  is  afterwards  passed 
round  heated  tubes,  and  thus  alumina  is  deposited  in  intimate  union 
with  the  fibre  of  the  cotton,  &c. 

The  case  is  somewhat  different  with  respect  to  the  iron  mordant. 
The  iron  liquor,  or  solution  of  acetate  of  iron,  contains  this  metal  in 
the  state  of  a  protoxide,  which  is  very  soluble  in  acetic  acidf  and  if, 
in  this  state,  it  be  exposed  to  the  atmosphere,  a  larger  portion  of 
oxygen  is  acquired,  and  the  deutoxide  of  iron  which  is  then  formed 
bem^  less  soluble,  precipitates.  After  the  iron  mordant  has  been 
applied  to  the  cloth,  it  is  necessarily  exposed  to  the  atmo8|^ere,  and 
consequently  the  oxide  of  iron  is  precipitated  and  fixed  in  it. 

The  oxide  must  be  fixed  in  the  cloth,  that  the  latter  may,  before 
being  put  into  the  dye-bath,  go  through  the  cleansing  processes  to 
whicn  the  manufacturer  is  obliged  to  subject  it  after  application  of 
the  mordant. 

The  oxide  of  uranium,  before  it  can  be  applied  as  amordant,  must 
also  be  intimately  combined  with  the  fibre  of  the  cotton,  as  I  have 
shown  to  be  the  case  with  the  others.  I  found  that  the  acetate  of 
uranium  possessed  neither  the  property  of  the  acetate  of  alumina, 
nor  of  that  of  iron,  and  was  in  all  respects  unfit  for  the  purpose  re- 
quired. It  therefore  became  necessary  to  search  for  some  liquid 
combination  of  uranium,  which  should  resemble,  in  its  mode  of  ac- 
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tion^  oue  or  other  of  those  salts.  As  the  three  following  solutions 
all  possess  the  property  of  acetate  of  alumina,  they  appear  to  me  to 
be  well  adapted  to  obtain  the  end  proposed. 

The  yellow  oxide  of  uranium  (called  by  some  the  peroxide)  is  so- 
luble withiieat,  in  a  solution  of  . 
The  sub-carbonate  of  ammonia; 
The  bi-carbonate  of  soda;  and 
The  bi-carbonate  of  potass. 

To  one  or  other  of  the  above  soiations,  saturated  with  oiid,e  of 
uranium,  and  become  coldj  add  strong  acetic  acid  in  sufficient  quan- 
tity to  saturate  the  ammonia,  soda,  or  potass  employed;  as,  for  exam- 
ple, to  prepare  the  one  in  which  the  carbonate  of  soda  is  used,  dissolve 
two  parts  oy  weight  of  this  salt  in  sixteen  parts  hj  weight  of  water; 
this  solution,  boiled  in  one  part  by  weieht  of  oxide  ox  uranium  in 
powder,  will  dissolve  it:  when  coldt  add  five  parts,  also  by  weighty 
of  strong  purified  wood  vinegar  of  commerce;  agitate  the  mixture. 
The  quantity  of  acetic  acid  added  must  of  course  depend  upon  its 
strenffth. 

When  the  acid  is  added  to  the  solution  of  the  oxide,  in  any  one 
of  the  above-mentioned  salts,  the  transparency  of  the  solution  is  not 
disturbed,  nor  is  any  of  the  oxide  of  uranium  deposited;  but  if  it  be 
made  to  boil,  it  will  exhibit  the  same  property  as  a  solution  of  the 
acetate  of  alumina,  by  becoming  turbid;  and  if  the  ebullition  be  con- 
tinued for  a  short  time,  the  whole  of  the  oxide  of  uranium  will  be 
{precipitated,  leaving,  when  the  oxide  has  had  time  to  settle,  a  colour- 
ess,  supernatant  liquor.  This  liquor  bein^  entirely  colourless,  may 
be  considered  as  a  criterion  of  the  acid  having  been  added  in  proper 
proportion  to  the  other  ingredients;  for  the  liquor  will  retain  a  yel- 
low colour,  if  the  acid  be  added  in  too  great  or  in  too  small  a  quan- 
tity. 

Any  one  of  these  solutions,  thus  prepared,  when  mixed  up  with 
gum,  and  laid  by  a  pencil  on  clotn,  and  this  afterwards  passed 
through  the  same  heating  process  as  that  used  for  it  when  prepared 
with  acetate  of  alumina,  -will  be  found  to  deposit  the  oxide  so  nrmly 
in  the  fibre  of  the  cotton,  &c«  as  to  qualify  it  to  bear  any  cleansing 
to  which  the  calico-printer  may  find  it  necessary  to  suhiect  it.  With 
respect  to  which  of  these  solutions  may  be  best  adapted  for  this  pur- 
pose, I  think  it  likely  that  the  one  made  with  the  sub-carbonate  of 
ammonia  will  be  found  preferable;  but  as  in  this  communication  I 
intend  to  confine  myseli  to  that  of  which  my  experiments  qualify  me 
to  treat,  so  I  feel  diffident  in  pronouncine;  positively  upon  the  rela- 
tive merits  of  these  solutions,  because,  when  used  by  me,  they  were 
only  pencilled  upon  the  cloth,  instead  of  being  impressed  by  the 
block  of  the  calico-printer. 

An  obvious  way  of  precipitating  the  oxide  in  the  cloth  must  sug- 
gest itself  to  any  person  acquainted  with  the  nature  of  metallic  salts; 
namely,  by  printing  the  cloth  with  any  of  the  soluble  salts  of  this 
metal,  and  tlien  dipping  it  into  a  solution  of  an  alkali,  or  lime-water. 
There  are  many  very  serious  objections  to  this  mode  of  effecting  the 
end  proposed.    I  shall  confine  myself  to  stating  two:  first,  it  would 
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be  introducing  an  additional  manipulation— an  inconvenience  which 
will  be  avoided  by  the  use  of  the  solution  of  the  oxide  in  the  alkaline 
carbonates  above  proposed;  secondly,  when  a  piece  of  cloth,  treated 
by  me  in  this  way,  was  passed  through  a  dye-stuff,  it  was  found  to 
have  received  the  colouring  matter  very  unevenly,  and  exhibited  a 
fainter  colour  than  that  imparted  by  the  same  dye-stuff  to  places  mor- 
danted by  the  solutions  of  the  oxide  in  the  carbonates,  although  a 
greater  quantity  of  oxide  was,  to  all  appearance,  fixed  in  the  cloth 
by  treatment  with  the  alkali  than  by  the  other  way.  In  this  manner, 
indeed,  a  very  permanent  bright  yellow  colour,  a  circumstance  which 
ought  not  to  be  lost  sight  of  by  the  manufacturer,  may  be  produced 
in  cloth,  without  its  undergoing  any  other  preparation. 

mth  AutgalU. 

In  infusion  of  nutgalls  solutions  of  the  salts  of  uranium  occasion 
a  brown  precipitate:  it  was  therefore  to  be  anticipated  that  the  co- 
lour given  by  this  dye  to  the  uranium  mordant  would  be  the  same. 
The  colour  received  is,  in  fact,  a  dull  brown.  This  appears  to  be 
as  permanent  as  the  black  produced  by  iron,  and  stands  washing  as 
well.  When  used  in  conjunction  with  the  iron  mordant,  colours 
having  all  the  varieties  that  can  be  formed  from  these  two  may  thus 
be  produced  in  the  same  bath  of  dye.  To  ascertain  whether  the 
brown  colour  of  the  uranium  mordant  was  produced  by  the  same 
principle  (generally  considered  as  the  gallic  acid)  which  produces 
black  with  the  iron,  a  piece  of  calico,  previously  dyed  brown  by  ura- 
nium and  galls,  after  being  thoroughly  washecl,  was  boiled  in  a  8o< 
lution  of  muriate  of  iron,  and,  as  might  have  been  expected,  was  by 
these  means  changed  to  black. 

/f  t/A  IFeld  and  Quercitron  Bark, 

The  colours  obtained  from  these  dying  drugs  resemble  one  another 
in  every  respect.  They  are  yellow,  brown,  or  faded-leaf  colour:  they 
appear  as  permanent  in  the  sun's  rays  as  the  yellow  that  is  given  with 
alumina,  and  will  stand  washing.  If  uranium,  alumina,  and  iron,  be 
used  together,  a  bright  yellow,  light  brown,  and  dark  olive  green,  as 
well  as  all  the  various  combinations  of  these  three  colours,  may  be 
obtained  by  one  bath  of  these  dye-stuffs  at  the  same  time.  This 
brown  colour  gave  the  same  indications  of  the  presence  of  gallic 
acid  as  the  one  from  nutgalls,  when  treated  with  solution  of  muriate 
of  iron. 

JVith  Fustic  and  French  Berries. 

But  the  most  valuable  property  of  the  uranium  mordant  is,  its  pro- 
ducing, with  the  above  articles,  a  very  agreeable  and  permanent 
colour,  varying  from  a  light  red  to  a  chesnut  colour.  The  colour 
from  French  berries  approaches  nearer  to  pink  than  that  derived  from 
fustic.  It  might  be  imagined  that  the  gallic  acid  is  concerned  in 
producing  these  colours,  as  well  as  the  ones  obtained  from  weld  and 
quercitron  bark,  as  the  infusion  of  both  fustic  and  French  berries 
will  give  a  black  precipitate  with  a  solution  of  iron,  in  the  same  man- 
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ner  as  the  infusion  of  weld  or  of  quercitron  barkj  and*  they  are  also, 
as  well  as  the  two  latter,  capable  of  giving  an  olive-green  colour  with 
the  iron  mordant.  But,  notwithstanding  those  strong  grounds  for 
supposing  that  the  colour  produced  by  fustic  and  French  berries  is 
a  compound  of  gallic  acid  and  uranium,  when  tried  by  the  test  before 
mentioned,  of  boiling  with  a  solution  of  iron,  the  colour  was  found 
to  be  very  little,  if  at  all,  altered.  The  calico-printer  will  find,  by 
the  use  of  the  uranium  mordant,  that  he  will  be  enabled  to  print  a 
very  permanent,  and,  as  I  think,  a  very  desirable  colour,  bjr  the  use 
of  eitner  of  these  two  drugs,  which  have  only  hitherto  furnished  fu- 
gitive yellows  with  alumina,  the  one  from  French  berries  being  par- 
ticularly worthless.  If  this  colour  may  be  said  to  change  by  being 
much  washed,  it  is  by  becoming  more  red  than  at  first. 

TutmtrxQ. 

This  dye  is  not  capable  of  being  fixed  or  rendered  permanent  in 
cloth  either  by  this,  or  by  any  of  tne  other  mordants;  and  although, 
if  the  cloth  be  first  dyed  by  turmeric,  and  then  impregnated  with  a 
solution  of  a  salt  of  uranium,  it  is  changed  to  red,  yet  it  returns  to 
its  original  yellow  colour  with  very  little  washing,  indeed  by  merely 
holding  it  in  a  stream  of  running  water. 

Turkey  berries,  sumach,  and  valonea,  are  so  similar  in  their  pro- 
perties to  some  of  the  drugs  already  noticed,  that  I  have  not  consi- 
dered it  necessary  to  make  any  trial  with  them. 

Annotta,  when  dissolved  in  an  alkaline  solution,  the  usual  mode, 
I  believe,  of  applying  it,  was  not  affected  by  uranium. 

It  was  also  tried  along  with  the  red  dying  drugs  madder  and  cochi- 
neal, as  also  with  logwood;  but  as  no  discovery,  likely  to  be  useful 
to  the  manufacturer,  resulted  from  my  experiments,  I  shall  not  trou- 
ble you  with  an;^  remarks  upon  these*  dyes,  further  than  by  saying, 
that  the  colour  imparted  to  it  by  madder,  resembled  that  given  by 
this  drug  to  alumina,  only  of  a  considerable  darker  shade;  and  that 
received  from  cochineal  was  of  a  slate  gray  colour. 

The  oxide  of  uranium  made  use  of  by  me  was  obtained  from  the 
pitch  ore,  or  native  sulphuret  of  that  metal. — Titp,  of  Inven. 


Tlie  Results  of  Machinery. 
(Concladed  from  page  41 2»  vol.  T.) 

The  examples  hitherto  quoted  have  exhibited  the  progress  of  im- 
provement in  works  of  the  hand  merely — manufactures^  properly 
so  called;  but  it  is  further  shown,  that  in  the  operations  of  the  mind 
there  has  been  the  same  constant  striving  after  abridgment  of  labour, 
attended  with  the  same  beneficial  results. 

*'To  all  of  you  who  read  this  book  it  is  no  difficulty  to  count  a 
hundred;  and  most  of  you  know  the  relation  which  a  hundred  bears 
to  a  thousand,  and  a  thousand  to  a  million.  Many  of  you  are  able, 
also,  to  read  off  those  numbers,  or  parts  of  those  numbers,  when  you 
see  them  marked  down  in  figures.   There  are  many  uncivilissed  people 
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racter  of  the  employments,  by  transferring  the  lowest  of  the  drudgery 
to  wheel  and  pistons.  The  use  of  science  in  the  assistance  of  mentai 
labour  has  conducted  that  labour  to  infinitely  more  numerous  fields 
of  exertion;  and  has  elevated  all  intellectual  pursuits,  by  making 
their  common  processes  the  play  of  childhood,  instead  of  tne  toil  of 
manhood. 

It  can  never  be  too  strongly  impressed  on  the  public  mind— ?-per- 
haps  it  is  not  sufficiently  so  in  the  treatise  before  us — that  wherever 
there  is  a  saving  of  labour,  whether  in  mental  or  bodily  operations, 
there  is  uniformly  a  progression  in  improvement.  Artrcles  are  made 
not  only  at  less  cost,  but  a  great  deal  better;  calculations  and  deduc- 
tions not  only  quicker  but  more  accurately.  The  cloth  produced 
by  machinery  is  of  a  more  equal  and  durable  texture  than  that  made 
by  hand;  and  a  pin  is  a  more  perfect  cylinder  than  any  hand  could 
produce  of  so  small  a  size.  The  slate  and  pencil  may  err,  even  in 
the  expertest  hands;  but  tables,  which  have  stood  the  test  of  ages, 
never.  Could  all  the  labour  which  the  common  multiplication  table 
has  saved  mankind,  and  all  the  errors  from  which  it  has  protected 
them,  only  be  calculated,  the  mind  could  hardly  fail  to  contemplate 
with  amazement,  the  vast  good  of  which  even  this  very  simple,  but 
most  ingenious  contrivance,  has  been  the  source, 

The  absurdity  of  the  prevailing  prejudices  against  the  use  of  ma- 
chinery is  still  further  illustrated  by  an  analysis  of  some  of  the  more 
recent  cases  of  combination  against  it.  In  December  last,  a  band  of 
agricultural  labourers,  in  the  neighbourhood  of  Aylesbury,  destroyed 
all  the  machinery  of  many  farms,  down  even  to  the  common  drills; 
but  they  could  not  make  up  their  minds  as  to  the  propriety  of  destroy- 
ing a  horse-churn,  and  therefore  they  passed  it  over.     But—;* 

'*  Why  should  the  labourers  of  Aylesbury  not  destroy  the  harrows 
as  well  as  the  drills?  Whv  leavfe  a  maciiine  which  separates  the 
clods  of  the  earth,  and  break  one  which  puts  seed  into  it?  Why  de- 
liberate about  a  horse-churn,  when  they  are  resolved  against  a  win- 
nowing machine?  The  truth  is,  these  poor  men  perceive,  even  ia 
the  midst  of  their  excesses,  the  gross  deception  of  the  reasons  which 
induced  them  to  commit  them.  Their  motive  is  a  natural;  and  if 
lawfully  expressed,  a  proper  impatience  under  a  condition  which  has 
certainly  many  hardships,  and  those  hardships  in  great  part  produc- 
ed by  the  want  of  prohtable  labour.  But  in  imputing  those  hard- 
ships to  machinery,  they  are  at  once  embarrassed  when  they  come  to 
draw  distinctions  between  one  sort  of  machine  and  another.  This 
embarrassment  decidedly  shows  that  there  are  fearful  mistakes  at  the 
bottom  of  their  furious  hostility  to  machinery." 

The  gross  ignorance  in  which  the  agricultural  peasantry  are  so 
generally  sunk,  may  serve  to  account  for  the  folly  of  these  Ayles- 
bury men;  but  there  have  been  other  classes  of  operatives  equally 
foolish,  for  whom  no  such  apology  can  be  offered.  The  prejudice 
against  machinery  has  not  been  confined  to  peasants  who  can  neither 
read  nor  write, but  has  been  largely  shared  in  by  the  (comparatively) 
well-educated  and  well-paid  artizans  of  our  cities  and  towns — by 
those  even  who  are  most  intimately  connected  with  the  diffusion  of 
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knowleilge— who  live  by  btwkft,  and  are,  or  ought  to  be,  better  ac- 
r|iiainted  with  the  wisdom  that  is  in  books  than  any  other  workmen 
whatever.  Last  September  the  operative  printers  oF  London,  follow- 
ing the  example  of  tiieir  brethren  of  Paris,  came  to  a  series  of  reso- 
lutions deprecating  in  strong  terms  the  employmeDt  of  machinery  in 
printing,  unless  subjected  to  a  heavy  tax.  The  merits  of  this  pro- 
ceeding were  well  discussed  in  a  letter,  which  appeared  at  the  time^ 
ni  the  '*  Mechanics'  Magaxine"  for  October  9,  1830,  and  need  not 
therefore  be  gone  into  again.  From  the  journeymen  printers  the 
mania  passed  to  the  journeymen  bookbinders  of  the  metropolis,  from 
whom  a  circular  appeared  about  two  months  ago,  calling  upon  their 
employers  to  give  up  the  use  of  a  machine  for  beating  books. 

*  Books,  before  they  were  bound  in  leather,  used  to  be  beat  with 
large  hammers  upon  a  stone,  to  make  them  solid.  That  work  is  now 
done  in  London  by  a  machine.  The  workman  is  relieved  from  the 
only  portion  of  his  employ  which  was  sheer  drudgery— from  the  only 
portion  of  his  employ  which  was  so  laborious  that  it  rendered  him  unlit 
for  the  more  delicate  operations  of  bookbinding,  which  is  altogether 
an  art.  The  greatest  blessing  ever  conferred  upon  bookbinders,  as  a 
body,  was  the  invention  of  this  machine.  Why?  It  has  set  at  liberty 
a  quantity  of  mere  labour  without  skill,  to  furnish  wages  to  labourers 
with  skill.  The  master  bookbinders  of  London  and  Westminster 
state,  that  they  cannot  iind  good  workmen  in  sufficient  quantities  to 
do  the  work  which  the  consumer  requires.  The  good  workmen  and 
the  bad  each  were  employed  in  the  drudgery  of  beating,  which  called 
into  action  a  certain  muscular  power  of  the  arm  and  hand,  which  un- 
fitted them  for  the  delicacy  and  rapidity  of  other  operations  of  book- 
binding. The  good  workmen  were  therefore  lessened  by  the  drud« 
gery  of  the  beating-hammer;  but  the  bad  workmen,  the  mere  labour- 
ers, whose  work  a  very  simple  machine  can  do  better,  feel  that  they 
cannot  compete  with  this  machine.  Why?  They  were  indolent 
and  dissipated,  and  the  work  which  they  neglected  is  now  done  with- 
out their  aid.  The  great  delay  in  bookbinding  was  always  occasion- 
ed by  the  delay  in  beating.  It  was  the  mere  drudgery  which  the 
better  men  paid  others  to  perform;  and  these  mere  drudges,  by  the 
neglect  of  their  work,  kept  the  higher  orders  of  bookbinders  idle. 
And  yet,  in  spite  of  their  own  experience,  all  the  bookbinders  try  to 
put  down  the  beating  machine,  which  has  a  tendency,  above  all  other 
things,  to  elevate  their  trade,  and  to  make  that  an  art  which,  in  one 
division  of  it,  was  a  mere  labour. 

''The  objection  of  the  bookbinders  to  thebeatinc  machine  offers  a 
remarkable  example  of  the  inconsistency  of  all  such  objections.  The 
bookbinders  have  a  machine  called  a  plough,  for  cutting  the  edges  of 
books,  which  is,  probably,  as  old  as  tiie  trade  itself.  A  ^reat  deal 
of  labour,  and  a  great  deal  of  material,  are  saved  by  this  plough. 
Why  do  they  not  require  that  a  book  should  be  cut  with  a  ruler  and 
a  pen-knife?  They  have  presses,  too,  acting  with  a  screw,  to  make 
the  book  solid  and  fiat.  A  press  with  an  iron  screw  will  do  ten 
times  the  work  of  a  press  with  a  wooden  screw;  and  one  of  Bramab's 
hydraulic  presses,  which  has  power  enough,  if  fully  exerted,  to  break 
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a  piece  of  wrought  iron  three  inches  thick,  will  do  twenty  times  tlic 
work  of  the  common  iron  screw  press.  Nobody  insists  that  the  mas- 
ter bookbinder  shall  use  the  press  of  the  smallest  powers— that  he 
may  be  compelled,  at  the  same  time,  to  use  the  labour  of  ten  men 
instead  of  one.  The  objection  would  be  too  absuixl  upon  the  face  of 
it.  But  a  press  of  any  kind  is  an  old  machine.  A  machine  for  beat- 
ing books  is  a  new  machine.  Working  men^  and  other  men,  who 
ought  to  know  better,  have  attempted  to  draw  distinctions  between 
old  machines  and  new  machines.  As  it  is,  the  inventors  of  machines 
generally  gu  before  their  age;  and  thus  too  many  of  them  have  either 
starved  or  struggled  for  years  with  want,  because  their  own  genera- 
tion was  not  wise  enough  to  value  the  blessings  which  science  and 
skill  had  provided  for  it.  But  if  the  ordinary  difficulties  of  esta- 
blishing a  new  invention,  however  valuable  it  mizht  prove,  were  to 
be  increased  by  the  folly  which  should  say,  we  will  have  no  new  ma- 
chines at  all,  or  at  any  rate,  a  machine  shall  become  old  before  we 
will  use  it,  there  would  be  an  end  to  invention  altogether.'* 

After  all,  why  should  we  be  surprised  at  journeymen  printers  and 
bookbinders  entertaining  such  mistaken  notions  when  every  body 
knows  that  these  notions  have  their  open  advocates  in  all  walks  of 
life*-^ven  the  very  highest?  Have  there  not  been  resolutions  of 
justices  as  well  as  of  journeymen  against  machinery?  And  have  not 
the  walls  of  both  houses  of  parliament  resounded  with  complaints  of 
the  manifold  evils  which  the  progress  of  mechanical  improvement  is 
bringing  on  the  country?  The  truth  is,  that  the  prejudice  we  are 
contending  against,  pervades  ail  ranks  of  British  society  to  an  extent 
which  it  is  quite  humiliating  to  think  of.  It  shows  that  with  all  our 
freedom,  all  our  facilities  of  acquiring  knowledge,  and  all  our  boasts 
ed  enlightenment,  great  numbers  of  us  are  still  in  a  state  of  great 
darkness-*^so  deplorably  blind,  as  to  be  blind  to  the  great  source  of 
all  the  blessings  we  enjoy.  Most  truly  was  it  remarked  by  the  cor- 
respondent, to  whose  letter  we  have  before  alluded,  that  were  such 
demands  as  those  of  the  journeymen  printers  to  be  listened  to,  the 
whole  of  that  **  complicated  machine  of  society,  which  it  has  taken 
centuries  to  construct  and  put  together,  would  be  pulled  to  pieces 
in  a  few  months;''  and  that  it  is  to  the  refusal  of  such  demands, 
**  Hlngland  and  Europe  owe  their  present  glory."  The  same  view 
of  the  matter  is  excellently  enforced  in  the  following  eloquent  pas- 
sages of  the  little  treatise  before  us. 

"  Society  must  either  go  forward  or  backward.  There  can  be  no 
halting  place  for  any  long  period.  »  »  *  If  the  present  state  of 
popular  feeling  were  to  prevail  and  extend — if  the  brute  force  which 
seeks  to  destroy"  machinery  were  not  to  be  put  down  by  the  power 
of  the  laws,  and  if  the  unwise  prejudice  which  desires  to  depress  it 
could  not  be  conquered  by  the  power  of  reason^<the  glory  and  pros- 
perity of  this  country  would  be  gone  for  ever.  We  should  have 
reached  the  end  of  our  career  of  improvement.  We  should  begin  a 
backward  race;  and  it  would  remain  for  the  inquiring  savages  of 
such  countries  as  New  Zealand  and  Otaheite  to  march  forward.  The 

night  of  the  dark  ages  would  return  to  Europe." 

*  *  »  » 
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by  any  act  of  folly,  drive  capital  away  from  them,  and  famine,  pes- 
tilence, civil  war,  midnight  murder,  rapine,  and  every  other  dreadful 
calamity^  would  follow  this  unnatural  violation  of  the  laws  of  God 
and  man.  The  twenty  milliona  would  soon  be  reduced  to  one  mit- 
iion^the  country  would  fall  back. a  thousand  years.  We  should  all 
be  idle,  but  our  idleness  would  not  feed  or  clothe  us;  we  might  all 
desire  to  labour  but  there  would  be  no  accumulation  to  give  us  pro- 
fitable labour.  We  should  all  be  prodigals  who  had  spent  our  sub- 
atance,  and  there  would  be  no  forgiving  parent's  home  where  our 
miserv  might  be  pitied  and  relieved  when  it  is  past  endurance.  The 
friena  whom  we  had  driven  from  us  would  never  return.  We  could 
not  go  to  the  capital;  the  capital  would  not  come  back  to  us.  The 
land  would  be  depopulated,  and  rendered  barren;  and  then  the  few 
that  remained  would  have  slowlj  to  emerge  from  poverty  and  bar- 
barism, by  going  back  to  the  arts  which  the  world  has  been  labori- 
oualy  acquiring  for  thousands  -of  years." 

Are  there,  then,  really  no  evils  attending  the  introduction  of  im- 
provements in  machinery?  It  is  admitted  that  ^^  every  change  pro- 
duced by  the  substitution  of  a  perfect  machine  instead  of  an  imperfect 
one,  of  a  cheap  machine  instead  of  a  dear  one,"  is  a  change  which 
c^inore  or  less  affects  the. interests  of  capitalists  as  well  as  of  work^ 
men,"  and  <*  has  more  or  less  in  it  of  the  positive  suffering  and  heart- ' 
wearing  uncertainty  which  belongs  to  all  change:"  but  it  is  on  the 
other  band,  very  justly  observed,  that  any  injury  such  improvements 
may  cause  to  individuals  is  only  partial  and  temporary,  while  the 
benefits  flowing  from  them  are  universal  and  permanent.  *'  Every 
improvement  brings  healing  upon  its  wings,  even  to  those  for  whom 
it  IS  a  momentary  evil*^if  it  displace  their  labour  or  their  capital 
for  a  season,  it  givesnew  springs  to  the  general  industry,  and  calls 
forth  all  labour  and  all  capital  to  higher  and  more  successful  exer* 
tions."  The  evils,  too,  attending  that  state  of  change  which  neces^ 
sarily  follows  a  state  of  improvement,  are  susceptible  of  great  mitt* 

Stion;  a  wise  government  may  do  much  towards  that  end — individual 
resight  and  exertion  still  more.  What  the  British  government 
might  accomplish  in  aid  of  British  industry,  the  author  of  the  trea-* 
Use  before  us,  professes  not  to  discuss;  but  he  has  devoted  a  con- 
cluding chapter  to  showing  the  working  people  ^Uhe  means  which 
they  possess  in  themselves  "  to  bear  up  against  every  change  that 
can  befall  them.  The  first  thing,  he  says,  they  should  do,  is  to  get 
knowledge — such  knowledge,  that  when  deprived  of  one  employment 
they  may  easily  turn  to  another;  the  next,  to  get  capital,  that  is,  to 
lay  by  some  money,  on  which  they  may  fall  back  for  support  when 
they  cannot  dispose  of  their  labour  to  advantage.  No  one  can  find 
fault  with  these  precepts;  so  far  as  they  go  they  are  excellent;  but 
who  can  say  they  go  far  enough?  Are  the  means  of  getting  know- 
ledge and  saving  money  so  certainly  within  the  reach  of  every  work- 
ing man  in  this  country,  that  it  can  be  fairly  said  to  be  his  own  fault 
if  ne  is  not  possessed  of  a  competent  share  of  both?  May  not  the 
march  of  honest  industry  be  so  impeded  by  artificial  obstructions — 
by  grievous  imposts  ancl  annoyances  at  every  step— that  even  the 
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best-disposed  and  the  most  hard-striving  shall  have  good  reasons  to 
de&pair  of  ever  getting  above  the  pressure  of  their  daily  necessities? 
And  if  such  artificial  obstructions  exist, ought  it  not  to  be  one  of  the 
first  concerns  of  the  working  man  to  have  them  removed?  The 
writer  of  this  treatise  says,  in  the  name  of  the  society  of  which  he 
is  the  organ,  **  it  is  not  for  us  to  point  out  what  may  be  expected 
from  the  collective  exertions  of  society;''  we  shall  not  attempt  to 
discuss  that  part  of  the  question  which  belongs  to  the  duty  of  a  go- 
vernment;" ^^  our  business  is  with  the  people  themselves."  But 
why  the  "  noi?^^  We  must  confess  we  do  not  comprehend  the  dis- 
tinction here  attempted  to  be  drawn.  What  are  the  people  without 
rulers,  or  rulers  without  a  people?  And  though  your  business  be 
only  with  ^^  the  people  themselves,"  can  you  do  better  than  tell  Uie 
people  how  they  may  get  rid  of  any  shackles  which  a.  succession  of 
foolish  or  iniquitous  rulers  may  have  imposed  en  them?  It  might 
not,  we  are  aware,  look  well,  or  work  conveniently,  to  see  a  society, 
with  a  Lord  Chancellor  for  its  chairman,  and  a  Chancellor  of  Ex- 
chequer, and  the  King's  Attorney-General,  on  its  committee  of  di- 
rection, urging  tiie  working  classes  to  agitate  their  gricvofices— lo 
besiege  the  houses  of  parliament  and  the  palace  of  the  King  with 
supplications  for  the  repeal  of  this  or  that  oppressive  burden— >the 
repeal  of  the  coal  tax  for  example,  which  bears  the  harifest  perhaps 
of  all  our  public  burdens  on  manufacturing  industry,*  or  the  removal 
of  .the  fees  on  patents,  which  exacted  for  the  enrichment  of  a  f^w  of- 
ficers of  the  crown,  (the  Lord  Chancellor  and  Attorney- General 
themselves  among  the  number,)  form  one  of  the  greatest  obstacles 
to  that  advancement  in  mechanical  improvement  which  it  ig  the  pro- 
fessed object  of  this  treatise  to  promote.  But  though  ofiice,  and  the 
fees  of  ofiice,  may  be  very  good  reasons  why  the  Lord  Chancellor's 
Society  for  the  Diftusion  of  Useful  Knowledge  should  now  be  silent 
on  such  topics,  they  furnish  no  reason  for  the  people  being  silent  upon 
them.  They  only  show  how  awkward  a  thing  it  is  for  MiniHers  of 
the  Crown  to  write  books  for  the  people.  Although  professing  to  do 
**  the  business"  of  the  people,  they  are  obliged,  From  considerations 
personal  to  themselves,  to  leave  one-half  of  that  business  undone. 
We  think  that  no  one  can  doubt  that  if  the  chairman  of  the  Society 
for  the  diffusion  of  Useful  Knowledge  had  been  still  plain  Henry 
Brougham,  he  would  have  held  it  to  be  his  very  first  ^^  business  witb 
the  people"  to  point  out  what  their  rulers  ought  to  do  for  them  as  * 
well  as  what  they  ought  to  do  for  themselves,  and  to  exhort  them  to 
meet  and  petition,  and  remonstrate  incessantly,  till  every  unjust  im- 
post and  vexatious  regulation  was  abolished.  But  plain  Henry 
Brougham  is  now  Lord  Brougham,  and  a  leading  member  of  the  Ca- 
binet as  well  as  Chairman  of  the  Useful  Knowledge  Society;  and 
what  it  may  be  proper  for  him  in  the  one  capacity  to  say  to  the  peo- 
ple, it  is  not  expedient  for  him  to  say  in  the  other;  and  so,  to  get 

•  See  "  Observations  on  the  Duty  of  Seaborne  Coal,  and  on  the  Peculiar  Du- 
ties and  Charges  on  Coal  in  the  Port  oF  London,"  an  excellent  pamphleti  jual 
published  by  Messrs.  Longman  &  Co.     It  is  perfectly  unanswerable. 
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over  the  difficulty,  the  whole  of  "  that  part  of  the  question  which  be- 
longs to  the  duty  of  a  government"  is  left  untouched!  Not  alto- 
gether  untouched,  howeverj  for  thoudi  the  treatise  before  us  says 
nothing  about  what  the  people  shoukl  demand  from  their  rulers,  it  is 
not  wanting  in  significant  hints  of  what  the  rulers  wilt  doit  the  peo- 
ple should  think  of  taking  the  redress  of  their  grievances  into  their 
own  hands.  At  page  25  we  meet  with  these  words — "  if  the  laws 
were  passive,  which  they  wilt  not  6e,  the  most  ignorant  of  the  labour- 
ers themselves  would  see,"  &c.  The  portentous  *^  which  they  will 
not  6f,"  is  given  in  the  original,  as  here,  in  italics,  to  impress  the 
fiict  more  forcibly  on  the  mind  of  the  reader,  that  the  reader  is  speak- 
ing as  with  the  voice  of  authority.  The  **  schoolmaster  "  no  longer 
chooses  to  discourse  to  you  of  popular  grievances,  but  he  shakes  his 
birch  as  usual.  Surely  this  little  display  of  power  might  well  have 
been  spared.  If  it  be  true,  (as  who  can  doubt  ?^  that  nothing  so  dis- 
poses men  to  submit  to  hardships  as  a  knowledge  of  the  causes  to 
which  they  arc  owing,  and  a  conviction  that  they  arc  in  a  course  of 
being  speedilycemecUed,  so,  on  the  other  hand,  it  is  very  certain  that 
if  you  tell  a  man  that  every  thing  depends  on  himself,  when  both  you 
and  he  know  well  that  much  depends  on  others,  and  if  you  further 
make  use  of  the  terrors  of  the  law  to  enforce  this  delusive  half  view  of 
the  case,  nothing  is  more  likely  to  make  the  counselled  turn  a  deaf 
ear  to  those  who  counsel  him.  "  Get  knowledge  and  get  money" — 
this  is  the  sovereign  panacea  of  the  Useful  Knowledge  Society;  but 
experience  tells  us  there  are  many  difficulties  and  obstructions  in  the 
way  of  getting  knowledge  and  money,  which,  originating  with  the 
government,  ought  by  the  government  to  be  first  removed.  It  is  al- 
together fallacious  to  say  that  the  remedy  ^  rests  with  the  people 
themselves" — fallacious  at  least,  in  the  sense  in  which  these  words 
are  used  by  the  Useful  Knowledge  Society:  for,  to  reconcile  them 
to  truth,  we  must  include  in  what/*  rests  with  the  people  themselves" 
the  right  and  the  duty  of  petitioning  for  a  redress  of  grievances^ 
which  right  and  duty  are  passed  over  by  this  society  as  of  no  account 
in  relation  to  the  question  of  want  of  employment.  The  society  re- 
commend, that  when  a  workman  is  thrown  idle  by  machinery,  he 
should  *^  strike  into  some  new  line  of  labour."  But  what,  if  in  every 
new  line  which  he  thinks  open  to  him  he  should  meet  with  a  lion  in 
the  path,  in  the  shape  of  law  of  settlement,  corporation  privilege, 
government  license,  or  something  else  equally  oppressive  and  ridi- 
culous? The  society  evidently  blink  a  most  important  branch  of  the 
inquiry,  when  they  do  not  show  the  workman  now  he  may  be  freed 
from  every  restraint  on  his  industry,  and  what  he  can  himself  do  to 
work  out  his  freedom.  And  they  blink  it — not  because  it  is  unfit  the 
workman  should  be  told  this— but  because  it  is  unfit  for  a  society, 
whose  leading  members  have  become  Ministers  of  State,  to  play  any 
longer  the  part  of  political  agitators.  We  said,  at  the  first  establish- 
ment of  this  society,  that  it  was  not  likely  to  work  well  for  any  great 
length  of  time;  and  that  it  owed  it§  first  chances  of  success  mainly 
to  the  circumstance  of  its  promoters  being,  for  the  time,  in  (what 
is  called)  opposition  to  the  government — all  for  the  people,  and  the 
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piecemeal  from  the  trough,  and  shaped  bj  hand  into  longish  rolls, 
.upon  two  moveable  baking-boards,  sopported  by  small  iron  pillars, 
having  castor-wheels  at  top:  these  pillars  are  in  three  rows,  extend- 
ing from  the  trough  to  the  two  rolling  machines;  and  along  the  cas- 
tors upon  their  tops  the  baking-boards  are  pushed,  by  hand,  towards 
the  rollers,  under  which  the  dough  is  rolled  out  into  thin  cakes,  by 
their  backward  and  forward  swinging  motion.  The  baking-boards 
are  now  pushed  out,  by  hand,  from  under  the  rollers,  and  slided 
along  three  other  rows  of  pillars  connecting  the  two  rollers  with  the 
two  cutting  machines,  each  containing  forty-two  hexagonal  dies,  un- 
der which  they  are  momentarily  placed,  and  eighty-four  biscuits  thus 
cut  out  by  a  single  stamp  of  the  two  machines.  The  kneading;  roll- 
ing, and  stamping  portions  of  the  machinery,  being  all  separate,  can 
consequently  be  put  in  motion  or  at  rest  at  the  will  of  the  baker. 
By  the  machinery  at  Portsmouth,  under  Mr.  Grant's  superintend- 
ence, 160,000  pounds  of  biscuit  can  be  manufactured  in  twenty-four 
hours — constituting  a  day's  ration  for  the  crews  of  twenty  sail  of 
the  line;  and  with  eight  or  ten  such  pieces  of  machinery,  biscuit  ra- 
tions may  be  daily  manufactured  for  160,000  men,  being  the  greatest 
number  of  seamen  and  marines  employed  during  the  hottest  period 
of  the  war.  About  5,000/.  has  been  expended  in  erecting  the  baking 
apparatus  at  Portsmouth;  a  considerable  portion  of  which  expense 
was  naturally  occasioned  by  the  alterations  and  improvements  con- 
sequent on  the  erection  of  a  new  piece  of  machinery;  but  even  this 
sum  will  be  refunded  to  government  during  the  first  year  of  its  em- 
ployment, by  the  saving  made.  This  saving  of  expense,  however, 
IS  not  the  only  recommendation — the  biscuit  being  free  from  fluti- 
ness,  and  in  every  respect  more  palatable  than  that  baked  by  hand, 
in  consequence  of  being  more  thoroughly  kneaded.  From  the  rapi- 
dity of  the  manufacture,  also,  no  more  biscuit  need  now  be  baked 
than  is  required  for  immediate  use,  from  the  suppl;^  by  this  process 
being  as  certain  as  it  is  rapid;  so  that  our  seamen  will  m  future  have 
always  fresh-baked  and  wholesome  biscuit  served  out  to  them,  even 
on  foreign  stations,  instead  of  the  stale,  mouldy,  worm-eaten,  and 
unpalatable  contract  trash  generally  furnished  during  the  war,  which 
had  often  been  baked  for  years  before  issued.  It  is  only  those  who 
have  been  doomed  to  the  penance  of  the  contract  flour  and  biscuit 
that  can  duly  appreciate  the  great  boon  conferred  upon  our  brave 
seamen  by  this  project  of  the  government;  the  above  articles  now 
supplied  to  the  navy  being  very  superior  in  quality  to  those  furnish- 
ed tne  merchant  service-— such,  indeed,  as  are  fitting  for  any  gentle- 
man's table;  and  all  this  at  a  much  lower  cost  than  the  former  contract 
supplies. 

The  first  bags  of  biscuit  of  this  manufacture  having,  in  addition  to 
the  usual  King's  mark  of  the  broad  arrow,  the  word  «^  machinery" 
stamped  in  capital  characters  upon  them,  this  novel  and  imposing 
symbol  at  once  struck  the  eyes  or  the  superstitious  tars  as  something 
very  mysterious,  and  many  were  the  solutions  attempted  of  the  enig- 
ma; until  one,  more  deeply  read  than  the  rest,  dropping  upon  one 
knee,  and  roiling  his  quid  round  and  round  in  his  mouth,  while 
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tracing  with  his  finger  and  tpelltng  and  re-spelling  over  and  over 
the  ominous  word,  at  length  start^L  np  from  his  revem«  and  ex* 
claimed  with  an  oath,  «<  Why,  it  aan!t  onlj  the  name  of  the  squab 
of  a  baker— Mac  Henrr,  Mac  Henry,  that's  all  that's  in  iti"  and 
the  ^^  machinery  biscuit '  is  now,  consequently,  known  among  the 
tars  by  the  cognomen  of  **Mac  Henry's  biscuit.'*  P.  C. 

[^LUerary  Gazeiie. 


The  Silver  lets  Medal  and  Five  Pounds  were  presented  to  Mr.  T. 
LowTBORP,  25  Crescent  street^  Eustan  Square^  for  his  Emery 
Goths  samples  of  which  have  been  placed  in  the  Sodeiy^s  Repo- 
sitory, 

There  is  an  immense  consumption  of  sand  paper  and  of  emery 
paper,  both  in  private  families  for  cleaning  furniture  and  utensils  of 
iron  and  steal,  and  still  greater  in  manufactories  of  hardware  of  all 
descriptions.  But  paper  is  so  brittle  that  it  will  not  hold  together 
after  having  been  used  a  little  while,  and,  unfortunately,  this  hap* 
pens  just  when  its  quality  as  a  polisher  is  the  best,  from  tiie  coarser 
grains  of  sand  or  emery  having  oeen  rubbed  off. 

By  substituting  the  cheapest  kind  of  calico  for  paper,  the  candi- 
date has  produced  an  article,  the  durability  and  utility  of  which  far 
exceed  the  additional  cost  required  by  the  substitution  of  cloth  for 
paper. 

The  sand,  pounded  glass,  and  emery,  are  to  be  sorted  by  washing 
over  in  the  usual  way,  and  then  are  to  be  dried  for  use. 

The  calico  best  suited  for  this  purpose  should  be  thirtjr-two  inches 
wide,  of  a  strong  even  thread,  but  not  too  coarse,  and  which  has  been 
as  little  dressed^as  possible.  It  is  to  be  put  into  stretching  frames 
two  yards  long,  and,  after  being  wetted  with  warm  size,  is  to  be 
stretched  to  a  width  of  thirty-six  inches.  The  size  employed  for 
this  purpose  is  composed  of  9.  lbs.  of  good  glue,  dissolvedf  in  six 
quarts  ot  warm  water,  and  then  mixed  with  two  quarts  of  water  that 
has  previously  been  boiled  with  half  an  ounce  of  alum;  and  six 
ounces  of  good  wheaten  flour.  The  mixture  is  to  be  put  over  the 
fire  in  any  convenient  vessel,  and,  when  it-  begins  to  bubble,  is  to 
be  poured  out  into  a  pan  for  use. 

On  the  dry  calico,  still  in  the  frame  and  stiff  with  the  coating  of 
size,  is  to  be  laid  on  another  coat  of  a  stronger  size,  made  by  dis* 
solvins  4  lbs.  of  glue  in  three  quarts  of  warm  water,  and  adding  one 
pint  of  the  first  size,  together  with  an  ounce  of  gum  arable  and.an 
ounce  of  sum  tragacanth. 

While  this  strong  size  is  yet  wet,  the  emery,  sand,  or  ^lass-powder, 
is  to  be  sifted  on  as  evenly  as  possible,  and  the  calico  is  again  set  to 
dry,  and  is  afterwards  brushed,  to  remove  the  loose  particles:  a  se- 
cond coating  of  strong  size  is  then  to  be  laid  on,  and  is  to  be  covered 
with  another  layer  of  sifted  eq|^ry,  &c.  It  is  then  again  to  be  dried 
and  brushed,  and  is  now  ready  to  be  removed  from  the  frame^  and 
cut  up  into  sheets  for  sale  or  for  use.— [i?egf9^er  of  Arts. 
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On  the  lUummation  <f  LigM-Hotatu.    By  Lieut.  Thomas  Drum* 

MOND,  of  the  Royal  Engineer 9. 

[From  Abfltract  of  Meeting  of  Eoyal  Society.] 

Thb  authori  after  briefly  describing  the  different  methods  at  pre- 
sent employed  for  illaminatiDg  light-hoases,  proceeds  to  detail  what 
he  considers  an  improvement  upon  those  now  in  use.  This  consists 
in  substituting  for  the  Argand  burners  a  small  ball  of  lime,  ignited 
by  the  combustion  of  oxygen  and  hydrogen. 

From  this  small  ball,  only  three-eighths  of  an  inch  in  diameter,  so 
brilliant  a  light  is  emitted,  that  it  equals  in  quantity  about  thirteen 
Argand  lamps,  or  120  wax  candles;  while,  in  intensity  or  intrinsic 
brightness,  it  cannot  be  less  than  £60  times  that  of  an  Argand  lamp. 
These  remarkable  results  are  deduced  from  a  series  of  experiments 
made  lately  at  the  Trinity-house;  and,  having  been  repeated  with 
every  precaution,  and  by  different  individuals,  there  seems  no  reason 
to  douDt  their  accuracy.  In  the  best  of  our  revolving  lights,  such  as 
that  of  Beachy  Head,  there  are  no  less  than  thirtv  reflectors,  ten  on 
each  side.  iF^  then,  a  single  reflector,  illuminated  by  a  lime-ball,  be 
substituted  for  each  of  these  ten,  the  effect  of  the  three  would  be 
twenty-six  times  greater  than  that  of  the  thirty.  On  account  of  the 
smaller  divergence  of  the  former  it  would  be  necessary  to  double 
their  number,  placing  them  in  a  hexagon  instead  of  a  triangle.  In 
this  case  the  expense  is  estimated  at  nearly  the  same.  This  method 
was  tried  lately  at  Purfieet  in  a  temporarjr  light-house,  erected  for 
the  purpose  of  experiments  bv  the  corporation  of  the  Trinity-house, 
and  its  superiority  over  all  the  other  lights  with  which  it  was  con- 
trasted was  fully  ascertained  and  acknowledged. 

On  the  evening  of  the  £5th  of  May,  when  there  was  no  moon-light, 
and  the  night  dark,  with  occasional  showers,  the  appearance  of  the 
light  viewed  from  Blackwall,  a  distance  of  ten  miles,  was  described 
as  being  very  splendid.  Distinct  shadows  were  discernible,  even  on 
.  a  dark  brick  wall,  thpu^h  no  trace  of  such  shadows  could  be  per- 
ceived  when  the  other  lights,  consisting  of  seven  reflectors  with  Ar- 
gand lamps,  and  the  French  lens,  were  directed  on  the  same  spot. 
Another  striking  and  beautiful  effect  neculiar  to  this  light  was  dis- 
cernible when  the  reflector  was  turnea,  so  as  to  be  itsei  [invisible  to 
the  spectator.  A  long  stream  of  rays  was  seen  issuing  from  the  spot 
where  the  light  was  known  to  be  placed,  and  illuminating  the  hori- 
zon to  a  great  distance.  As  the  reflector  revolved,  this  immense 
luminous  cone  swept  the  horizon,  and  indicated  the  approach  of  the 
light  long  before  it  could  itself  be  seen  from  the  position  of  the  re- 
flector. 

These  singular  effects,  must  not,  however,  be  understood  as  con- 
stant accompaniments  of  this  light,  for  on  a  moon-light  night,  or  when 
:  the  weather  is  very  hazy,  they  cease  to  appear. — [Jour,  of  Roy.  Ins* 
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Pkoiameier^  or  Insinimeni  for  mitnuring  the  rthdim  Inittukjf  ijf 
two  Pendis  of  Light.    By  Mr.  W.  Ritchib,  A.  M.  F;  It  8. 

(Froin  the  Tnnsactioni  of  the  Society  of  ArtiL] 

A  PHOToicETBjL  18  au  iDstruioent  for  the  parpose  of  comparing  the 
relatiTe  intensity  of  light  ^ven  out  by  different  bodies  in  a  atate  of 
combuation  or  incamleacence.  There  are  two  modes  of  measurins 
Itghtf  either  bj  the  aotual  comparison  of  the  lights  themseWes,  or  ^ 
the  shadows  produced  by  intercepting  part  of  the  lights.  The  for* 
ner  was  employed  by  Boaffuer»  to  whom  is  owing  the  construction 
of  the  first  photometerf  and  the  latter  by  Count  Rumford. 

The  general  mode  of  operating  is  the  same  in  bothi  that  is,  the 
two  lights  or  shadows  to  be  compared  are  brought  to  an  apparent 
equality  on  a  particular  spot,  and  the  retatiTe  intensitT  is  obtained 
by  measuring  the  distance  from  this  spot  to  each  of  the  luminous  ob- 
jects, and  then  squaring  the  distance  so  found.  Thus,  if  the  lights 
or  shadows  of  two  lamps  are  equal,  one  being  at  the  distance  of  two, 
and  the  other  of  three  feet,  the  illuminating  power  of  the  former  wiU 
be  expressed  bjr  four,  and  of  the  latter  bj  nine. 

In  practice,  it  is  found  more  convenient  to  have  titt  lights  uiMf 
ttonary,  and  to  move  the  photometer,  than  the  reverse;  and  it  is  oa 
this  latter  principle  that  Mr.  Ritchie's  photometer  is  constructed  and 
employed.  It  consists  of  two  mirrors,  placed  at  right  angles  to  eaeb 
^her  within  a  wooden  box  open  at  both  ends,  in  o^er  to  admit  the 
rays  from  the  two  luminous  objects  to  be  compared:  these  rays  are 
reflected  upwards  to  a  slit  in  the  top  of  the  box,  which  slit  is  covered 
with  semi-transparent  white  paper.  A  wooden  trunks  widening  up 
wards,  is  raised  upon  this  slit,  for  the  purpose  of  enabling  the  observer 
to  compare  the  two  portions  of  reflected  light  without  disturbance 
from  any  other  rays.  The  two  lights  to  be  compared,  and  the  two 
mirrors,  being  brought  into  one  straight  line,  the  photometer  is  to  he 
moved  along  tjiis  line  till  the  reflected  rays  from  both  ob|eetB  appear 
to  be  precisely  equal:  the  relative  dhtance  of  each  from  the  photo- 
meter being  then  measured  or  read  ofll',  these  numbers  squared  giffe 
the  relative  intensity  of  each  UghL'^Rep.of  Pat.  Inven. 


Clement's  ExperimerU — Ea9y  Mode  of  Repeating  it. 
The  very  curious,  and  apparently  paradoxical  ex]^riment,  first 
described  b^  Clement,  in  which  air,sas,  or  steam,  issuing  with  force 
from  a  hole  in  a  fiat  surface,  did  not  olow  awaj  a  phitter  or  other  flat 
and  extended  body,  but  rather  caused  its  adhesion,  has  been  repeated 
since  in  a  great  variety  of  forms.  M.  llachette  contrived  &  simfole 
little  apparatus,  by  which  every  one  was  put  in  possession  of  the 
power  ot  witnessing  the  effect:  and  such  facilities  are  valuable,  be- 
cause they  rapidly  extend  the  knowledge  of  curious  effects,  and  cause 
them  to  be  still  more  extensivqly  pursued  and  investigated.  The 
experiment  may.  be  still  further  simplified  in  the  following  manner* 
Wnen  the  fingers  of  the  open  hand  are  retained  as  close  to  each  other 
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as  thev  can  be,  still  there  are  certain  dit-like.iaterTaU  between  tbem 
cacteiidaigfrQiajoiftt  to  joint  I«4  the  hand  be  held  hedzontaUvwiti^ 
the  aala  downwarda,  apply  the  lips  to  the  interval  between  the  ae^ 
cona  and  third  fingers  nearest  to  their  roots,  and  then  blowing  with 
force,  a  strong  jet  of  air  will  of  course  issue  from  the  aperture  at  the 
nnder  side  ofthe  hand*  Now,  put  a  piece  of  pi^r  or  a  card  three 
or  four  inches  square  against  that  aperture,  and  again  blow;  it  wSI 
Ve  found  that  the  j^aper  wiU  neither  be  blown  awaj,  nor  fall  br  its 
own  weight,  but  will  be  pressed  upwards  against  the  hattd  and  tbi 
issuing  current  of  air,  so  lone  as  wat  current  continues.  The  wmf 
uent  It  ceases,  the  paper  will  fall  away  by  its  own  jnafity,  in  eh«» 
dience  to  the  ordinarily  active  laws  of  nature.-^M.  F. 

[Jour,  of  the  Eejf.  MsHlu^  F^b.  1830. 


On  the  Discharge  of  a  Jet  of  Water  under  Water.   R.  W.  Pox,  Esq.^ 

The  following  letter  is  addressed  to  the  Editors  of  the  PhUo9qphif 
col  Magazine^ 

<<  I  am  not  aware,  that  it  has  been  before  noticed,  that  a  jet  ol 
water  dischaiges  the  same  ^uantitv,  in  water,  as  in  air^  in  a  given 
time,  without  reference  to  the  depth  or  the  motion  of  the  water^^at 
least  within  certain  limits.  Thus  when  the  experiment  was  tried 
with  a  head  of  water  six  feet  high,  the  same  orifice  (|i9chai|;ed  equal 
quantities  in  equal  times,  in  air,  in  still  water,  and  in  a  rapid  stream^ 
moving  at  the  rate  of  about  six  feet  in  a  second ;  the  jet  having  in 
one  case  been  turned  with  the  current,  and  in  another  against  it:  and 
when,  by  lengthening  the  tube,  the  aperture  was  submerged  to  the 
d^th  of  fifteen  feet,  the  effect  was  the  same  as  at  the  surface,  under 
the  pressure  of  an  equal  column  above  it.  These  results  have  been 
obtained  by  my  brother  Alfred  Fox  and  myself,  and  you  may  per- 
baps  think  them  deserving  a  place  in  your  magazine,  if  they  should 
appear  to  you  to  be  new. 

<<  We  sometimes  coloured  the  water,  when  the  jet  appeared  to 
pass  unbroken  to  a  considerable  distance  under  the  water."—- /6. 


On  Preventing  the  Discharge  of  a  BuUetfrom  a  Gun  by  the  linger. 

At  the  sitting  of  the  Helvetic  Societv  of  Natural  Sciences  ofthe 
£8lh  July  la^  a  letter  was  read  from  Dr.  Flachin  of  Yverdun,  rela- 
tive to  an  experiment  before  mentioiied  to  the  society,  in  which  the 

•  *  By  a  reference  to  the  2nd  volume  of  this  JoumaU  page  61,  it  will  appear  that 
jsxperiments  on  this  yery  subject,  with  a  similar  result,  were  made  by  James  P. 
Espy,  of  Philadelphia,  in  the  year  1828.  These  are  his  words:  **  I  hare  lately  as- 
certained, by  some  experiments  in  hydraulics,  (which  I  shall  pnblish  before  hmg^ 
that  as  much  water  nina  out  in  a  given  time  through  a  hole  in  the  nde  oCsve^ 
sel  containing  water  under  a  given  head^  when  the  egretp  is  made  below  th^ 
iurftce  of  water,  aa  when  k  is  made  in  the  open  air/' 
tVoLvin.  pc342. 
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70  Mr.  Cowper  on  Paper  Making. 

Ml  was  pli^Tented  from  leaving  the  iK^ttOm  of  a  musket  when  the 
gunpowder  was  fired^  simplj  by  putting  the  ramrod  upon  the  ball, 
and  the  end  of  the  finger  upon  the  ramrod.  He  supposes  the  effect 
may  be  explained  by  the  circumstance,  that  near  the  charge  the  ball 
has  a  very' small  velocity  compared  to  that  impressed  upon  it  by  the 
eipa&siTe  force  of  the  gases  from  the  fired  gunpowder,  when  exerted 
during  the  whole  of  the  time  in  which  it  is  passing  along  the  barrel. 
It  is  well  known  that  the  effect  thus  accumulated  is  the  reason  why 
long  pieces  carry  further  than  short  ones,  and  why  the  breath  of  a 
■nan,  which  cannot  exert  a  pressure  of  more  than  a  quarter  of  an  at« 
liiosphere;  may,  by  means  of  a  tube,  throw  a  ball  to  the  distance  of 
lAzty  steps.  The  experiment  above  requires  ^reat  care,  especially 
aa  to  tiie  strength  of  the  piece,  which  is  very  liable  to  burst  in  the 
performance  of  the  expenment.* — []i6. 


New  Lamp* 

Among  the  useful  applications  of  scientific  knowledge  to  our  im- 
provement in  domestic  articles,  we  have  this  week  to  mention  a  lamp 
of  a  new  construction,  and  on  a  new  principle,  which  was  exhibited 
on  Friday  at  the  Royal  Institution,  and  one  of  which  is  now  burning 
on  our  table  before  us,  affording  us  the  light  by  which  we  describe  its 
brilliancy  and  good  qualities.  It  is  the  invention  of  Mr.  Parker^ 
and  certainly  for  illumination  is  equal  to  oil  ^s,  which  it  surpasses 
in  steadiness  and  equability.  The  essence  ol  the  invention  is,  that 
a  column  of  air  keeps  the  oil  always  at  the  proper  height  of  the  wick, 
so  that  tfie  flame  is  continually  of  the  same  splendour,  without  flick- 
ering. Tet  the  machinery  is  most  simple,  and  the  fbrm  agreeable. 
There  are  no  rims  to  cause  shadows;  and  altogether  we  do  not  know 
when  we  have  been  more  pleased  with  a  thing  of  the  kind  for  daily 
use  or  ornament.    The  new  lamp  is  truly  a  new  light. — [iif.  Gaz, 


Extraction  of  Potash  from  certain  Minerals, 

This  alkali,  so  important  in  the  arts,  may,  it  is  stated,  be  extiact- 
ed  from  minerals  containing  it,  bj  a  very  ample  procesai  This  cm- 
gists  in  merely  calcining  them  with  lime,  and  then  leaving  them  fa- 
some  time  in  contact  with  water,  which  is  afterwards  filterod  and 
evaporated.  M.  Fuchs,  as  quoted  in  the  «^nn.  dePIrulitslrie^  states, 
that  he  has  in  this  manner  obtained  from  19  to  £0  per  cei^  of  pot- 
ash from  felspar,  and  from  15  to  16  per  cent  from  mica.— •iS^ 


On  the  Machinery  for  Making  Paper, 

At  a  meeting  of  the  Royal  Institution,  in  London,  Mr.  Cowper  read 
a  paper  on  the  recent  improvements  in  paper  making. 

These  observations  were  intended  as  an  appendix  to  a  lecture  on 
the  same  subject,  delivered  by  Mr.  Millington  in  this  Institution  two 
•  Bib.  Univ.  1830,  p.  447. 
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Mr.  OowFSft  an  P(tper  Making*  71* . 

or  ihf  ee  y^r*  ftgo.  Mr.  Gowper  described  the  mode  of  makipg  pa*' 
per  bj  the  machines  of  Hard  and  Fourdrinier,  for  the  Bake  of  tnoM 
of  his  auditors  who  were  not  present  at  the  former  lecture.  Next^ 
the  beautiful  machine  invented  by  Mr.  Dickenson  was  illustrated 
bjr  drawings  and  experiments.  This  machine  differs  considerably, 
from  Fourdrinier's:  in  the  latter,  the  pulp  flows  upon  a  horizontal 
web  of  wire,  about  thirty  feet  in  length,  stretched  on  rollers,  upoa 
which  it  revolves;  the  water  from  the  pulp  flows  through  the  web, 
and  leaves  the  paper  on  its  surface;  and  as  the  water  drains  from  the 
pulp  merely  by  its  own  weight,  it  requires  about  1 1  feet  in  length  o£ 
wire-web,  moving  at  the  rate  of  22  feet  per  minute,  or<  in  otheii. 
words,  half-minute  time,  to  allow  the  pulp  to  become  sufficiently  set 
before  it  can  be  taken  off  the  wire.  In  Mr.  Dickenson's  machine»^ 
a  perforated  brass  cylinder,  about  20  inches  in  diameter,  covere^i^ 
with  wire- web,  and  nearly  immersed  in  the  pulp,  is  substituted  for 
the  endless  web  in  Fourdrinier's.  The  idea  is  very  ingenious.  The 
cylinder  is  turned  truly  inside  and  out,— it  is  perforated  all  over  by 
holes  and  grooves,  so  disposed  that  when  covered  first  with  a  layer 
of  plain  wires,  and  afterwards  with  the  wire-web,  there  is  no  part  of 
the  wire-web  which  does  not  communicate  with  the  interior  of  the 
cylinder.  The  ends  of  this  are  closed,  and  it  revolves  on  a  hollow 
JBpindle  or  pipe,  which  has  two  or  three  small  branch  pipes,  bent 
downward  within,  but  not  touching  the  cylinder:  these  pipes,  froBi 
their  action,  may  be  called  siphons.  An  air-pipe  enters  the  hollow 
spindle  at  one  side  of  the  cylinder,  and  is  bent  towards  the  interior 
upper  surface,  where  it  is  united  to  a  sort  of  trough,  the  edges  of 
which  apply  themselves  closely  to  the  interior,  by  means  of  packings 
t.  e.  the  interposition  of  any  elastic  substance.  A  vacuum  is  con- 
stantly produced  in  this  trough  by  the  air  pump:  the  trough  extende 
8  or  10  inches  along  the  circumference  of  the  cylinder,  aU  of  which 
part  is  above  the  surface  of  the  pulp,  in  which  the  rest  of  the  cylin- 
der is  immersed.  As  the  cylinder  revolves,  the  water  flows  through 
the  wire-web  into  the  interior,  whence  it  issues  hj  the  siphons  through 
the  hollow  spindle.  The  current  of  water  flowing  through  the  wire 
draws  the  floating  fibres  against  the  cylinder^  and  the  paper  contt- 
nses  forming,  tiH,  in  the  course  of  its  revolutbn,  it  rises  over  the  va- 
cuum trough.  Here  the  pressure  of  the  atmosphere  comes  into  action, 
and  the  remaining  water  is  instantly  forced  through  the  wire-web, 
and  the  sheet  taken  up  by  a  blanketed  roller.  The  paper  is  thus 
made  in  the  space  of  a  few  inches,  the  machine  moving  at  the  rate 
^  48  feet  per  minute.  Mr.  Cowper  exhibited  a  working  model  of 
the  machine  invented  by  him  for'preventing  the  loss,  by  what,  we  be* 
lieve  is  technically  called  shavings;  a  loss  varying  from  one-sixth  to 
one-twelfth  of  the  whole  paper  manufactured.  The  model  was  furnish- 
ed with  a  reel  of  tissue  paper,  about  200  feet  long:  the  longitudinal 
cutting  is  effected  by  circular  knives,  and  the  transverse  cutting  by 
a  serrated  knife,  which  divides  the  paper  easily,  accuratelv,  and 
with  a  sufficiently  small  edge.  A  drawing  was  also  exhibited,  to  il- 
lustrate Mr.  Ibbotson's  new  strainer  for  preventing  the  knobs  which 
are  sometimes  found  ia  paper.  Mr.  Cowper  concluded  by  noticing 
the  gratifying  results  of  the  improvement  in  paper  making  and  print- 
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Meteorological  Observations^ 


ifig  machines ;  obserying  that  the  fiible  Society  expended  between 
50,000/. and  60,000/.  annually  on  paper  and  printing;  the  Tract  So* 
cietj  also,  he  stated,  frequently  printed  upwards  of  400,000  of  a  sin- 
gle tract;  other  societies  for  the  diffusion  of  knowledge,  whose  names 
he  mentioned,  printed  of  each  number  of  a  series  as  many  as  20,000  ; 
and  of  the  new  editions  of  Sir  Walter  Scott's  Tales  about  1000  vo- 
lumes were  printed  in  a  day.  [^Ib. 


To  our  Colcmporaries, 

We  mast  remind  certain  of  our  cotemporaries  across  the  water, 
that  courtesy  requires  the  acknowledgment  of  the  source  whence  ar- 
ticles are  derived,  particularly  when  they  are  of  considerable  length 
and  value;  we  trust  these  general  remarks  may  ^suffice. 

Com.  on  Pub. 
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Ckmtinuatitm  of  the  Report  of  the  Committee  of  the  Franklin  InstittUe 

of  Pennsylvania^  appointed  May^  \^%%  to  ascertain,  by  experimenif 

the  value  of  Water  as  a  Moving  Power. 

[Qontinued  from  page  154,  vol.  vii.] 

Having  given  a  general  description  of  the  apparatus  used  in  the 
experiments,  the  Committee  proceed  to  state  the  methods  employed 
in  estimating  the  resistance  arising  from  friction. 

Experimenters  have  differed  in  tne  results  of  their  investigations  of 
the  laws  of  friction.  It  results  from  the  experiments  of  Coulomb^ 
that  the  friction  at  th^  axle  of  a  wheel,  or  of  a  roller,  varies  in  the  di- 
rect ratio  of  the  pressure  upon  the  axle,  except  in  extreme  cases. 
The  late  experiments  of  Mr.  Rennie*  indicate  that  when  unguents 
are  used,  the  ratio  of  friction  to  pressure  is  not  the  same  for  different 
pressures,  the  variation  depending  upon  the  nature  of  the  unguent 
and  the  amount  of  pressure  applied. 

The  Committee  deemed  it  necessary,  therefore,  to  determine  with 
the  apparatus  to  be  used  in  their  experiments,  and  under  the  proba- 
ble loads  to  which  it  would  be  subjected,  the  relation  between  the 
friction  and  weight.  It  will  be  seen  that  this  labour  was  much  abridg- 
ed by  the  fact  that  the  experiments  showed  the  ratiq  of  friction  to 
pressure  to  be  constant,  within  the  limits  required  by  the  investiga- 
tions« 

The  experiments  of  Rennie  have  satisfactorily  established  that  the 

*  Tmittctioni  of  Royal  Sficiety  of  London,  Part  1. 1S39,  pp.  163  and  16i|  or 
Journal  of  Franklin  Institute,  Vol.  V.  No.  X 
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friction  of  an  axle  remains  the  same,  in  proportion  to  the  wei{jht, 
under  different  velocities* 

The  frictions  to  be  estimated  by  the  committee,  were  l^se  at  the 
aiis  of  the  water  wheel,  and  at  the  axis  of  the  roller,  or  dram,  above 
the  wheel. 

To  ascertain  the  amount  of  friction  at  the  axis  of  the  wheels  a 
cord  was  wound  about  the  barreling  of  the  shafts  to  this  cord  wai 
attached  a  ^weight  varied  until  it  just  maintained  a  velocitj  of  sis 
feet  per  second  in  the  periphery  of  the  wheel:  the  weight,  thus  founds 
gave  the  friction  upon  the  gudgeons,  when  pressed  by  the  weight  of 
the  wheel  together  with  the  weight  representing  the  friction.  The 
pressure  upon  the  gudgeons  being  increased,  by  attaching  masses  of 
lead  to  the  wheel  at  equal  distances  from,  and  on  opposite  sides  of, 
the  axis,  tne  friction  was  found  in  the  cases  tried,  \\z.  those  withia 
the  probable  limits  of  the  weights  to  be  borne  in  the  experiments,  to 
be  proportional  to  the  weight  sustained  by  the  gudgeons  of  the  wheel* 
The  proportion  of  friction  to  weight  was  found  to  be  one  and  a  half 
per  cent. 

The  friction  at  the  axis  of  the  drum  was  ascertained  by  passing  a 
cord  over  it;  to  the  ends  of  this  cord  weights  were  attached,  and  the 
additional  weight  necessary  to  cause  either  extremity  to  descend 
with  a  uniform  velocity,  gave  the  amount  of  friction.  By  varying 
the  weights  at  each  end  of  the  cord,  it  was  found  that  in  this  case, 
as  in  that  of  the  wheel,  the  friction  was  proportional  to  the  weight 
borne  by  the  gudgeons,  and  that  the  proportion  of  friction  to  the 
weight  was  one  and  a  half  per  cent.  This  latter  circumstance  tends, 
as  well  as  the  former,  to  simplify  the  calculations  relating  to  friction. 
The  weights  having  been  raised  by  the  wheel  through  the  intervention 
of  a  chain  passing  over  a  drum  above,  it  is  evident  that  the  axis  of  the 
wheel  was  drawn  upwards  with  a  force  due  to  the  tension  of  the 
chain  between  the  axis  and  the  drum,  that  is,  to  the  weights  attached 
to  the  chain,  thus  diminishing  the  pressure  upon  the  axis  of  the 
wheel,  and  lessening,  in  consequence,  the  amount  of  friction;  but 
this  tension  increased  the  pressure  upon  the  axis  of  the  drum,  and 
since  the  friction  at  that  axis,  by  a  given  weight,  was  the  same  at 
that  at  the  axis  of  the  wheel,  these  two  opposite  ellects  balanced  each 
other,  and  there  remained  the  friction  due  to  the  weight  applied  to 
the  chain. 

As  reference  is  necessarily  made,  in  the  calculations  which  follow, 
to  the  centres  of  gravity  of  the  loaded  parts  of  the  wheel,  it  may  not 
be  amiss  testate  the  manner  in  which  these  points  were  determined. 
The  general  remarks  apply  to  the  several  wneels  used,  but  the  de« 
tails  refer  to  the  largest  wheel. 

The  water  was  supposed  to  be  distributed  uniformly  over  the 
loaded  part  of  the  wheel,  a  supposition  very  nearly  accurate  when 
the  buckets  are  numerous  and  the  wheel  works  within  a  close  breast. 
A  section  of  the  wheel  perpendicular  to  the  axis,  and  midway  be- 
tween the  rims,  being  taken,  the  weight  of  the  water  wa  BHppoBed 
to  be  concentrated  in  that  part  of  the  periphery  of  a  circle,  a  mean 
between  the  circles  containing  the  interior  and  exterior  edges  of  the 
buckets,  which  corresponded  to  the  loaded  part  of  the  wheel.  In  Fig. 
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ly  Plate  V,  a^  b^  gf  rflpreeaiiis.tlie  aeini'-cireiimference  of  tUs  ctrole, 
a  mean  between  the  semi-circumferences  A,  D»  F,  I,  and  K,  hf  M* 
of  Fig.  I^  Plate  IV,  the  radius  beine  9  feet  9  inches  in  the  case  figured, 
wiz.  that  of  the  large  wheel.  To  nnd  the  arcs  corresponding  to  the 
loaded  portions  of  the  wheel,  this  circle  was  described  upon  a  larga 
scalei  the  several  points  answering  to  those  at  which  the  water,  admit- 
ted to  the  wheel  through  apertures  Nos.  1,  2,  &c.  (Fig.  I,  Plate  lY,) 
first  struck' the  wheel,  were  laid  down,  as  at  a,  6,  c,  (/,  e,  and/,  (Fig« 
I,  Plate  y,)  the  lowest  point  of  the  wheel,  gy  being  taken  as  the 
point  at  which  the  water  was  discharged,  the  arcs  sought  were  acg^ 
*^ft  ^^^9  ^^S^  tfS^  *n^  /^^*  '^^^  centre  of  gravity  of  each  of  these 
arcs,  was  then  found  bj  the  usual  method.  The  diagram  shows  the 
chords^  agj  bg^  cg^  &c.  from  which  the  lengths  of  the  arcs  were  ob* 
tained,  the  lines  bisecting  these  chords,  and  upon  which  the  centres 
•f  gravity  of  the  arcs  are  to  be  found,  ch  ck^  cU  &c.,  and  upon  these 
Unes  the  points  corresponding  to  the  centres  of  gravity,  viz.  6,  G'^ 
6",  G"',  G»%  G^  By  drawing  lines  parallel  to  ag^  from  the  point* 
thus  found,  the  distances  from  the  axis  of  the  wheel,  obtained  by  caU 
culation,  are  shown  upon  the  scale  traced  in  the  figure. 

We  shall  now  give  the  calculations  of  the  amounts  of  resistance 
from  friction,  in  the  wheel  and  drum,  under  the  various  loads  to 
which  they  were  subjected  in  the  course  of  the  experiments. 

First.  Constant  inactive  weight  borne  by  the  gudgeons  of  the  wheel 
and  drum  during  the  experiments. 

Weight  of  the  water  wheel,  -        2200  lbs. 

The  whole  weight  of  the  chain  was  318  lbs.;  of 
this  an  average,  weight  of  34  lbs.  (20  feet  of  the 
thain,)  rested  upon  the  ground  during  each 
experiment,  and  that  part  of  the  chain  between 
the  barrel  of  the  shaft  and  the  ground  (20  lbs.) 
acted  to  resist  the  motion  of  the  wheel:  deduct- 
ing, therefore,  54  lbs.  from  the  weight  of  the 
chain,  we  have  for  the  constant  inactive  weight 
upon  the  gudgeons  of  the  wheel  and  drum,  de- 
nved  from  the  chain,  -  .  264  „ 

Weight  of  the  drum,  -  -        200  „ 

Total  constant  inactive  weight,         -  2664  lbs. 

The  friction  upon  this,  at  one  and  a  half  per 
cent,  is        .  -  -  -  39.96  lbs. 

Second.  Constant  weight  resieting  the  mo- 
tion of  the  wheel,  which  was  borne  by  the  gud- 
geons of  the  wheel  and  drum. 

That  part  of  the  chain  which  was  between 
the  banrel  of  the  shaft  of  the  wheel  and  the 
ground,  •  -  .  . 

The  iron  basket  used  to  eontain  the  weight, 

Three- bars  of  lead,  weighing  together 

Toltl  cmistant  resisting  weight,    *  ^T  \k§. 
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Friction  due  to  this  w«ight  at  one  end  a  kaXf 
per  cent,  .... 

The  total  frictioa  derived  from  the  constant 
ufeight,  iSf  therefore, 

The  amount  of  friction  due  to  the  conatant  ve^t  having  been 
thus  found,  we  proceed  to  the  numbers  which  varied  with  the  weights 
added  in  the  experiments,  and  with  the  points  of  admission  of  water 
to  the  wheel. 

Chute  No.  1.  (Fig.  I,  Plate  IV.) 

The  centre  of  gravity  of  the  water  in  the 
buckets  of  the  wheel  when  supplied  by  this 
aperture,  was  6.207  feet  from  the  axis,  and  the 
barrel  about  which  the  chain  was  wound  was 
1  foot  from  the  same  axis;  hence  to  raise  257 
lbs.  the  constant  resisting  weight,  and  over- 
come a  friction  of  .43.81  lbs.  the  constant 
friction  just  found,  required  a  weight  of  water  . 
of       -  -  -  -  48.46  lbs. 

The  friction  due  to  this  weight,  is  -  '  ars  lb. 

Constant  friction  derived  above,      -  -  4$. 81  9, 

Whole  amount  of  friction  overcome  in  rais- 
ing the  constant  weight  of  257  lbs.  -  44.54  lbs. 

To  find  the  additional  friction  due  to  each  of 
the  bars  of  lead  which  were  used  as  weights, 
we  have 

Weight  of  the  bar,  -  105.00  lbs. 

To  balance  this  weight  and  the  friction  due 
to  it,  (103  lbs.  +  1.54  lb.)  or  104.54  lbs.  re- 
quired, at  6.207  ft  from  tne  axis,  a  weight  of 
water  of  -  -  -  16.84  „ 


Total,  -  -  •  119.84  lbs- 

Friction  for  each  bar  of  lead,  being  that  upon 

the  weight  just  found  at  one  and  a  half  per 

cent.  -  -  .  .  1.80  lbs. 

Chute  No*  2.  (Fig.  T,  Plate  JV.) 

In  this  case  the  centre  of  gravity  of  iht  wa- 
ter in  the  buckets,  was  7.01  feet  firom  the  axis, 
to  raise  257  lbs.  and  overcome  the  friction  of 
4S.81  lbs.  required,      -  -  -        42.91  Ibf. 

Friction  due  to  diis,  -  -  0.64  lb. 

Constant  friction  as  above,  -  4S«81  „ 

Total  friction  due  to  constant  weights,     -  .  4^4A  lbs. 
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For  each  tddiiioDal  bar  of  leAd9«<»« 

Wei^t  of  the  lead,  -  103.00  lbs. 

To  balance  this  weight  and  the  friction  dne 


n 


to  it. 


14.91 
117.91  lbs. 


Tc4al, 

Friction  lor  each  bar  oi  lead. 

Chute  No.  3.  (Fig.  I,  Plate  IV.) 

The  centre  of  gravity  of  the  load  was  in  this 
case  6.58  feet  from  the  axis:  to  raise  257  lbs. 
and  OTorcome  a  friction  of  43.81  lbs.  re- 
quired, ...  44.72  lbs. 

Friction  due  to  this^ 

Add  as  before,  ... 


1.77  lbs. 


Total  friction  doe  to  constant  weight. 

For  each  bar  of  lead  which  was  added,-— 

Weight  of  the  lead,  -  •  103.00  lbs. 

To  balance  this  weight  and  its  friction,  15.88  » 

Total,  -  -  -  118.88  lbs. 

Friction  dae  to  each  bar. 


0.68  lb. 
43.81  ^ 

44.49  lbs; 


1.78  lbs. 


Chute  No.  4.  (Fig.  I,  Plate  IV.) 
The  centre  of  gravity  of  the  load  was  5.89 
feet  from  the  axis:  to  raise  257  lbs.  and  over- 
come the  friction  of  43.81  lbs.  required      -      51.07  lbs. 


Friction  due  to  this. 
Add  as  before. 

Total  friction  doe  to  constant  weights, 

For  each  bar  of  lead  added, — 

Weight  of  the  lead. 

To  balance  this  weight  and  its  frictioo, 


0.76  lb. 
43.81  „ 

44.57  Ibs^ 


103.00  lbs. 
120.74  lbs. 


Total,  ... 

Friction  due  to  each  bar,  -  •  1.81  lbs 

Chute  No.  5.  (Fig.  I,  Plate  IV.) 

The  centre  of  gi^vity  of  the  load  was  4.84 
feet  from  the  axis:  to  raise  257  lbs.  and 
overcome  a  friction  of  45.81  lbs.  required    -  62.15  lbs. 

Friction  due  to  this,  -  -  0.93  lb. 

Add  as  before,  -  43.81  Ibi. 


ToM  friction  due  to  constant  weights^ 
Fo»  each  bar  of  lead  added^«-* 


44«74>bs. 
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To  balance  thit  ivcight,  and  its  frictiiiDi  re- 
quiredi  ...  ftl49  ,y 

Total,  •  -  -       l£4.59lb8. 

Friction  dne  to  each  bar,  •         -  I.Sr  lbs. 

Tha  water  delivered  through  Chutes  Nos.  5  and  6,  aots  priocipallj 
bj  impttlse,  at  nearly  the  extremity  of  the  radius  of  the  wheeli  this 
remark  applies  to  No.  5,  more  exactly,  when  the  head  of  water  above 
the  aperture  is  considerable;  for  all  heads  above  four  feet,  the  centre 
of  force  was  taken  at  nine  feet  from  the  axis. 

Not  only  is  the  arm  of  the  lever,  upon  which  the  water  from  aper* 
tnres  Nos.  3  and  6  acts,  greater,  but  the  direction  of  the  impuhi* 
does  not  coincide  with  that  of  gravity,  hence  the  amount  of  pressure 
is  not  the  same  with  the  weight,  or  the  ratio  of  frictioB  to  the  weight 
must  be  diminished.  The  friction  for  Chute  No.  6,  and  for  Chute 
No.  5,  when  the  head  is  more  than  four  feet,  may  be  taken  at  three* 
fourths  per  cent  of  the  weight.  The  amount  of  friction  bein^  bat 
small,  nice  calculations  upon  these  points  would  have  been  entirely 
useless. 

Chute  No.  5.— When  the  head  is  above  four  feet. 

To  raise  257  lbs.  and  overcome  a  friction 
of  43.81  lbs.  re(]^uires  a  weight  of  water,  at  9 
feet  from  the  axis,  of        -  -  33.42  lbs. 

Friction  upon  this  at  three-fourths  per  cent,  0.25  lb. 

Addasberore,  -  -  -  43.81    ,, 

Total  friction  doe  to  constant  weights,        -  44.06  lbs. 

For  each  additional  bar  of  lead,<— 

Weight  of  bar  103  lbs.  friction  at  one  and 
a  half  per  cent,  ...  1.54  lbs. 

To  balance  this  weight  and  its  friction,  re- 
quired -  -  -  11.62  lbs. 

Friction  upon  this  at  three-fourths  per  cent, 

Friction  due  to  each  bar. 

Chute  No.  6.  (Fig.  I,  Plate  IV.) 

The  friction  was  sensibly  the  same  with  that 
for  Chute  No.  5,  when  the  head  at  that  chute 
was  above  four  feet.  Hence,  the  friction  due 
to  the  constant  weights  was,        -  -  44.06  tbs. 

And  the  friction  for  each  bar  of  lead,  -  1 .63  lbs. 

Chute  No.  7.— Undershot.— (F'g*  h  Plate  IV.) 
Here  the  water  acting  entirely  by  impulse,  the  centre  of  fwoe  may 
be  assumed  at  9.75  feet  from  the  axis. 
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To  raise  Sti^  lbs.  and  overcome  a  friotioa  of  45.81  Tbf.  I«{mred» 
at  9.75  feet  from  the  azia^  a  weight  of        -      30,85  lbs. 
Friction  upon  this  at  three-fourtha  per  cent,  0.2d  lb. 

Add  aa  before^  -  -  •  43.81  lbs. 

Total  friction  due  to  constant  weights,  -  44<04  lbs* 

For  each  bar  of  lead  added,— 

Weight  of  bar  103  lbs.     Friction  upon  this 
at  one  and  a  half  per  cent,  -  -  1.54  lbs. 

To  balance  this  weight  and  its  fricthm,  re« 
quired  •  -  -  10.72  Ibo^ 

Friction  upon  this  at  three-fourths  per  cent,  0.08  ,, 

Friction  duetto  each  bar,  -  -  LGj^lbs* 

The  ibregoine  calculations  were  applicable  until  nine  leAds,  f9£7 
lbs.)  had'been  added  to  the  constant  weight  in  the  basket;  this  weight 
auspended  the  end,  o,  (Plate  III.  Vol.  vii.)  of  the  shaft  of  the  wheel. 
Any  addition  of  weight  to  this,  pressed  the  gudgeon  against  its  capr 
with  a  force  which  was  to  the  tension  of  the  chain  produced  by  the 
weight  added,  as  the  distance  from  the  point  at  which  ttie  chain  acted  to 
the  other  gudgeon,  (o',  Plate  III.)  was  to  the  whole  length  of  the  shaft. 
The  whole  length  of  the  shaft  was  9.25  feet,  the  point  of  suspension 
1.66  feet  from  the  end  o,  of  course  7. 59  feet  from  o\  If  one  lead  ol* 
103  lbs.  be  added  to  the  nine  supposed  in  the  basket,  the  force  draw- 
ing the  shaft  upwards  will  be  103  lbs.  together  with  its  friction 
1.54  lbs.  or  104.54  lbs.;  to  find  its  effect  upon  the  gudgeon,  o,  we 
have  the  proportion,  9.25  :  104.54  :  :  7.59  :  85.78,  the  force,  in 
pounds,  with  which  the  gudgeon,  o,  is  pressed  against  its  cap.  Sub- 
tracting this  weight  from  104.54  lbs.  the  total  weight  from  which 
both  the  gudgeons  are  relieved,  there  remains  18.76  lbs.  the  force 
tending  to  draw  the  gudgeon  o*  upwards,  or  the  weight  from  which 
that  gudgeon  was  relieved. 

To  ascertain  the  friction  when  more  than  nine  leads  were  added 
to  the  constant  weight  in  the  basket,  we  have, 

Friction  due  to  the  weight  of  each  lead  of 
103  lbs.  -  -  -  .  1.54  lbs. 

Tension  of  chain  between  axis  of  wheel 
and  drum  pressing  upon  the  gudgeons  of  the 
drum,        -  '  -  -  -      104.54  lbs. 

Force  with  which  gudgeon  o  was 
pressed  against  its  cap,  -  85.78  lbs. 

From  this  deduct  the  weight  from 
which  the  gudgeon  o'  was  relieved,  18.76  ,, 

There  remains  the  pressure  upon  the  axis 
of  the  wheel,  -  -  -    67.  OS  lbs. 

Total  pressure  upon  the  gudgeons  of  the 
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wheel  and  dnim»  I17  the  addition  of  each  lead 
after  the  ninth,  -  -  -    in.561bt. 

Friction  npon  tius  at  one  and  a  half  per  cent,         -  iL57  Ibt. 

Friction  due  to  each  lead  after  the  ninth, 
exclusive  of  the  water  required  to  overconne 
.this  friction,  -  -  -  4.11  iba. 

When  the  water  was  admitted  to  the  wheel  through  Chutx  No.  1. 

To  overcome  103  lbs.  and  the  friction  of  4.11 
lbs.  or  lor.ll  lbs.,  required,  at  6.207  feet 
from  the  axis,  -  -  ir.36  lbs. 

Friction  due  to  this,  -  -  0.26  lbs. 

Friction  just  determined,        -  -  4.11  lbs. 

Total  friction  for  each  lead  after  the  ninth,  4.sr  lbs. 

The  friction  due  to  the  weight  of  water  necessary  to  balance  each 
additional  lead  and  its  friction,  was  so  small  that  its  variatious  when 
the  water  was  applied  through  the  different  chutes,  could  with  pro- 
priety be  neglected.  The  variation  from  the  friction  given  bj  Chute 
m.  1,  in  an  extreme  case,  that  of  Chute  No.  5,  it  a  friction  of  one 
and  a  half  per  cent,  is  but  ,07  of  a  pound.  The  friction  for  each 
lead  after  the  ninth,  was,  therefore,  taken  at  4.Sr  lbs.  at  all  the 
chutes. 

The  necessary  details  in  relation  to  the  friction  of  the  several 
smaller  wheels,  will  precede  the  account  of  the  experiments  made 
with  each  of  them. 

Before  passing  to  a  detail  of  the  experiments,  it  may  assist  the 
reader  to  give  a  brief  statement  of  the  principal  points  to  which  the 
researches  of  the  committee  were  directed. 

The  first  and  most  general  subject  for  determination,  was  the  mode 
of  applying  any  given  head  of  water,  so  as  to  produce  the  greatest 
ratio  of  effect  to  power  expended. 

To  ascertain  this  point,  regard  was  to  be  had  to,  and  variations  made 
in,  the  head  of  water,  the  diameter  of  the  wheel,  the  point  of  applica- 
tion of  the  water  to  the  wheel,  the  size  of  aperture  tlirough  which 
water  was  admitted  to  the  wheel,  the  form  of  fate  which  was  applied 
to  the  chute,  the  form,  number  and  position  of  the  buckets,  and  the 
velocity  of  the  wheel. 

The  second  object  was  to  determine  for  a  given  wheel,  the  form 
of  bucket  which  would  admit  of  the  application  of  the  greatest  Quan- 
tity of  water,  giving  the  maximum  amount  of  effect,  without  dimi- 
nishing the  ratio  and  effect  to  power  expended. 

Wheels  of  four  different  diameters  were  used  in  the  experiments; 
No.  I,  had  a  diameter  of  20  feet,  No.  II,  of  15  feet,  No.  Ill,  of  10  feet, 
and  No.  IV,  of  6  feet  A  particular  description  of  each  wheel  will 
precede  the  statement  of  the  experiments  made  with  it. 

The  experiments  were  begun  with  wheel  No.  I;  this  wheel,  as  has 
been  stated  in  the  general  (Ascription,  was  20  feet  in  diameter,  20 
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inches  in  breadth,  and  16  inches,  in  the  clear^  between  the  cants/ 
which  were  6  inches  deep. 

The  buckets  first  attached  to  this  wheel  were  dhow  buckets^  these 
were  I5i  inches  deep,  with  a  width  of  elbow  of  3  inches,  and  an  open- 
ing at  the  throat  of  ^  inches.    In  sector  A,  B,  C,  (Plate  IV,)  these 
buckets  are  represented,  e,  e,  &c. :  the  number  around  the  whole  cir- 
.  cumference  was  fifty. 

In  the  bottom  of  each  bucket  an  air  vent  was  provided,  |ths  of  an 
inch  wide^nd  occupying  the  breadth  of  the  wheel;  each  vent  was 
placed  in  the  upper  part  of  the  bucket,  to  which  it  beloneed,  as  near 
as  practicable  to  the  elbow  of  the  preceding  bucket.  ¥he  air  vents 
were  closed  during  the  experiments  when  the  contrary  is  not  stated. 

The  overshot  chute,  delivering  water  to  the  wheel  on  the  pitch- 
back  principle,  is  represented  at  rf,  No.  1,  Fig.  I,  Plate  IV. 

To  this  chute  three  different  forms  of  gates  were  applied.  The 
first,  a.  Fig.  I,  Plate  IV,  was  formed  of^  block  three  inches  thick, 
and  was  opened  by  a  motion  to>¥ards  the  right,  given  by  the  series 
of  levers,  /,  /',  /'',  K,  Plate  I,  (Vol.  vii.^  already  described.  The  width 
of  opening  given  by  this  gate  was  reeu fated  by  a  series  of  notches  upon 
.  a  block,  affixed  to  the  top  of  the  forebay,  against  which  the  ena  of 
the  connecting  rod,  /',  /",  (Plate  I,)  was  carried.  These  notches  were 
regulated  by  trial.  The  same  method  of  gauging  the  width  of  the 
opening  was  applied  to  the  other  apertures.  When  gate  a  was 
opened,  the  water  flowed  between  its  end  and  the  top  of  the  chute. 
Table  A  contains  the  results  of  the  experiments  made  with  this  gate, 
under  different  heads. 

This.series  of  experiments  being  completed,  the  gate  6,  Fig.  II, 
Plate  IV,  was  adapted  to  the  same  chute;  this  gate  drew  upwards, 
allowing  the  water  to  ^ass  between  the  lower  part  of  the  gate  and  the 
floor  of  the  chute.  Experiments  similar  to  those,  with  gate  a,  were 
then  made;  the  results  are  given  in  table  B. 

Gate  c.  Fig.  Ill,  Plate  IV,  was  next  adapted  to  the  same  chute; 
this  gate,  of  a  wedge  form,  being  drawn  to  the  right,  allowed  the 
water  to  pass  between  the  tops  of  the  gate  and  of  the  sluice.  Table  C 
contains  the  results  obtained  with  this  gat^. 

The  elbow  buckets  remaining  in  the  wheel,  experiments  were  made 
with  different  heads  and  different  widths  of  aperture,  the  water  being 
applied  at  Chutes  Nos.  2,  S,  4, 5,  6,  and  7  successively.  These  points 
of  application,  taken  together  with  Chute  No.  1,  embraced  the  cases 
of  overshot,  breast  and  undershot  wheels.  The  heights  of  the  several 
apertures  above  the  lowest  point  of  the  wheel  are,  No.  2,  IT  feet; 
No.  S,  13.66  feet;  No.  4, 10.46  feet;  No.  5, 7  feet;  No.  6,  3.66  feet 
No.  7  was.  the  undershot  aperture.  The  horizontal  lines/ jr,  hi^  k 
l^  m  fh  and  o  p,  show  the  points  from  which  these  several  heights 
above  the  bottom  of  the  wheel  were  reckoned.  The  chutes  through 
which  the  water  was  delivered  from  these  openings,  were  at  the  en- 
trance 16  inches  bv  2i  inches,  and  contracted  in  depth  (the  width 
remaining  invariable)  to  2  inches,  at  the  end  where  the  water  escaped 
to  the  wheel. 

The  three  forms  of  gates  (a,  b  and  c)  having. been  found  nearly 
equally  effective,  either  one  could  be  applied  as  the  convenience  of 
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opening  and  closing,  in  the  position  to  be  assumed  bj  the  gate  might 
dictate.  Fig.  I,  Plate  IV,  shows  that  Chates  Nos.  2,  3  and  7,  were 
closed  by.  gates  similar  to  6,  and  chntes  Nos.  4,  5  and  6,  by  gates 
similar  to  c*  The  experiments  with  each  chutoi  ttnder  the  Tarioos 
heads,  will  form  the  subject  of  one  table. 

The  required  results  having  been  obtained  with  the  elbpw  back- 
ets, the  J  were  removed  from  uie  wheel,  and  the  backets  represented 
in  sector  F,  C,  G,  (Fig.  I,  Plate  lY,)  substituted,  the  faces  convei^- 
ing  to  the  centre  of  the  wheel.  The  different  heads  of  water  were 
then  tried  with  each  chute,  and  with  different  widths  of  aperture,  as 
before.  These  experiments  will  be  presented  with  the  others  in  a 
tabular  form. 

Air  vents,  similar  to  those  already  described,  were  provided  in  the 
bottoms  of  these  buckets. 

The  series  of  experiments,  with  the  centre  buckets  having  been 
completed,  the  buckets  igured  in  sector  D,  C,  E,  (Fig.  I,  Plate  lY,) 
and  afterwards  those  in  sector  H,  C,  I,  were  substituted.  If  from 
any  point  in  the  periphery  of  the  wheel,  two  tangents  be  drawn  to  a 
circle,  described  with  the  centre  of  the  wheel  as  its  centre,  and  a 
radius  of  l5i  inches,  we  shall  obtain  the  lines  determining  the  two 
different  buckets  for  that  point;  each  bucket  beinf  equally  inclined 
to,  but  on  different  sides  of,  the  radius  of  the  wheel  drawn  to  the 
point,  assumed,  in  the  periphery.  In  sector  D,  C,  E,  the  taneents  to 
the  upper  side  of  the  circle  are  drawn,  determining  the  positions  of 
the  first  set  of  inclined  buckets.  In  sector  H,  C,  I,  the  tangents  to 
the  lower  side,  giving  the  second  set  of  inclined  buckets. 

In  presenting  the  results  of  the  experiments,  each  table  will  con- 
tain a  single  subject,  and  will  be  designated  by  a  letter  serving  as  a 
reference.  To  accommodate  the  tables  to  the  size  of  the  page,  they 
will  be  divided  into  parts,  designated  by  numbers.  The  general 
tables,  as  ma)r  be  seen  by  table  A,  Part  I,  consist  of  18  vertical 
columns,  and  in  addition,  a  space  for  observations;  each  column  has, 
at  the  bottom  of  the  table,  its  appropriate  figure  of  reference. 

Column  1,  contains  the  numbers  by  which  any  particular  experi- 
ment may  be  referred  to;  the  experiments  are  numbered  fixim  one 
upwards,  through  the  whole  extent  of  a  table.  The  next  three 
columns  refer  to  the  head  of  water  used;  column  3,  containing  the 
heights  of  water  above  the  aperture;  3,  the  height  above  the  top  of  the 
bucket,  at  which  the  water  first  strikes  the  wheel;  and  4,  the  height 
above  the  bottom  of  the  same  bucket.  The  heads  above  the  aper- 
tures were  measured  in  apertures,  Nos.  1,  2  and  3,  by  the  heights 
above  the  lowest  points  of  the  tops  of  the  gate-seats,  in  "Nos.  4, 5  and 
6,  by  the  heights  above  the  lowest  points  of  the  several  gates  when 
closed,  and  in  No.  7,  b;^  the  height  above  the  bottom  of  the  ibrebay, 
which  was  on  a  level  with  the  bottom  of  the  wheel.  The  lines  j^, 
At,  &c.  already  referred  to,  are  drawn  through  the  points  just  de- 
signated, corresponding  to  apertures,  Nos.  2,  3,  4,  5  and  6.  The 
head,  above  the  top  of  the  bucket,  was  estimated  for  the  overshot 
aperture,  (No.  1,^  by  the  height  of  the  water  above  the  highest  point 
of  the  wheel;  and  that  above  the  bottom  of  the  bucket,  b£the  height 
above  the  highest  point  of  the  soloing  of  the  wheel.  The  heads, 
above  the  tops  of  the  buckets,  upon  which  the  water  first  struck, 
were  estimated  for  apertures,  Nos.  fi,  3,  4,  5  and  6,  by  the  height  of 
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the  water,  above  a  point  in  each  aperture,  one-half  of  an  inch  distant 
from  the  periphery  of  the  wheels  the  horizontal  lines  drawa  through 
these  points  are  shown  in  Fis.  I,  Plate  lY,  bj  f«,  tu,  vw^  xjf^  and 
za\  JBy  adding  the  yertical  distance  between  the  top  and  bottom  of 
the  bucket  at  any  aperture,  to  the  head,  found  as  just  described,  the 
head,  above  the  bottom  of  the  bucket,  was  obtained.  The  heads  thus 
found  are  contained  in  column  4.  In  a  wheel  considered  at  rest, 
the  point  corresponding  to  the  bottom  of  the  bucket,  at  which  the 
water  was  delivered,  would  eive  the  first  point  of  action  of  the  gravity 
of  the  water  upon  the  wheel;  but  when  the  wheel  is  in  motion,  this 
point  is  generally  lower  down  than  the  point  which  we  have  deter- 
mined, the  distance  depending  upon  the  depth  of  the  bucket,  and 
upon  the  relative  velocities  of  the  water  and  wheel.  All  the  dimen- 
sions referred  to,  are  given  in  feet,  and' decimal  parts  of  a  foot. 

Column  5  contains  tne  width  of  aperture,  regulated  by  the  distance 
to  which  the  gate  was  drawn,  determined  in  the  manner  already  ex- 
plained. The  openings  were  increased  by  determinate  differences, 
until  the  supply  of  i^ater  was  more  than  sufficient  to  fill  the  buckets. 
The  widths  of  the  openings  are  given  in  inches  and  decimals. 

The  weight  raised  is  given  in  column  6;  this  was  varied  with  each 
head  an^  aperture,  until  the  maximum  effect  was  reached  and 
passed. 

The  friction,  the  method  of  calculating  which  has  been  given,  for 
the  machine  under  the  particular  weight  raised,  is  contained  in 
column  r. 

Column  8,  is  the  sum  of  the  weights  found  in  6  and  7  for  the  dif- 
ferent cases;  the  numbers  represent,  therefore,  the  total  resistance 
overcome  by  the  power.  The  weights  are  all  giv^n  in  pounds  and 
decimals  or  a  pound. 

Column  9  contains  the  height  through  which  the  several  weights 
were  raised,  combined  with  8,  it  gives  Uie  effect  produced. 

The  time  occupied  in  each  experiment  is  recorded  in  column  10, 
in  seconds. 

By  dividing  the  distance  through  which  the  weight  was  raised,  by 
the  number  of  seconds  required  to  raise  it  through  that  distance,  the 
rate  per  second,  or  velocitv  of  the  weight,  was  determined.  The 
velocity  of  the  wheel  will  of  course  bear  the  same  proportion  to  that 
of  the  weight,  as  the  radius  of  the  wheel  to  the  sum  of  the  radii  of 
the  barrel  and  chain.  To  avoid  any  uncertainty  in  relation  to  this 
latter  quantity,  the  ratio  was  obtained  exnerimentally,  by  ascertain- 
ing the  number  of  revolutions,  and  parts  of  a  revdntion  of  the  wheel, 
required  to  raise  the  wei^t  throudi  a  measured  distance.  The  velo- 
cities of  the  wheel  are  given  in  column  11. 

The  weight  of  water  expended  in  each  experiment,  determined  by 
measurement  of  its  bulk  in  the  reservoir,  is  contained  in  column  12. 
It  was  a  question,  whether  in  these  experiments  which  would  occupj 
a  period  extending  through  a  considerable  range  of  temperature,  it 
was  necessary  to  apply  a  correction  for  the  temperature  of  the  water 
used,  the  water  expended  being  measured,  not  weighed.  Calcula- 
tion showed  that  no  such  correction  was  necessary.* 

*  The  temperature  of  the  water  uied,  was,  during  the  winter,  about  at  its 
point  of  maximum  dennty,  in  the  luimner*  not  far  from  7S^  Fahr .  Calling  the 
specific  gravity  of  water  at  39^8«  Fahr.  iU  point  of  maximum  density,  unity. 
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Colamn  13  contains  the  head  and  fall,  expressed  in  feet  and  deci- 
mals. 

By  moltipljins  the  numbers  of  column  12,  by  the  corresponding 
heads  and  falls  from  13,  the  powers  expended  were  obtained;  the 
numbers  expressing  them  are  m  colamn  14.  The  decimal  point  is 
omitted  in  this  and  in  the  succeeding  column,  as  being  unnecessary 
to  the  determination  of  the  ratio. 

Column  15  contains  the  numbers  denoting  the  effect  produced; 
these  were  obtained  by  multiplying  the  corresponding  numbers  in 
columns  8  and  9. 

The  tiext  column,  16,  gives  the  ratio  of  effect  to  power  expended, 
the  power  being  taken  as  unity. 

The  maximum  eff*ect  under  each  head  and  width  of  aperture,  is 
placed  in  column  17,  that  reference  may  be  more  readily  made  to^the 
several  maxima. 

Column  18  contains  the  velocity  of  the  wheel,  which  gave  the  maxi- 
mum in  each  case. 

l^he  observations  made  during  the  progress  of  the  experiments, 
are  recorded  in  the  remaining  space. 

Two  experiments  were  always  made  under  the  same  circumstances, 
when  the  results  of  these  agreed  it  was  not  deemed  necessary  to  make 
a  third,  but  when  they  were  discordant,  a  third,  and,  when  requir- 
ed, even  a  fourth  experiment  was  made  to  ascertain  the  point  in 
doubt. 

To  give  the  two  or  three  experiments  made  in  each  case,  would 
be  to  add  unnecessarily  to  the  space  which  the  tables  must  occupy: 
the  numbers  given  are  to  be  considered  as  so  many  mean  results 
taken  by  those  who,  having  been  actually  engaged  in  the. course  of 
experiment,  could  duly  appreciate  the  circumstances  rendering  ex- 
pedient the  rejection  of  anv  experimental  result.  The  tables  thus 
become  more  valuable,  by  being  rendered  less  voluminous  and  better 
adapted  to  practical  use. 

The  tables  will  be  followed  by  remarks  upon  them,  and  conclu- 

the  ezperimenU  of  llaeUstroem  ^ive  for  its  density  at  75.2®  Fahr.  0.9976.  If  we 
■appose  two  results  ar^  to  be  compared,  one  obtained  at  the  minimum  tempera- 
ture of  the  water,  the  other  at  the  maximum,  they  will  differ  but  .0024ths  of 
t^le  greater  weight.  Thus  in  a  weight  of  water  expended,  of  10,000  lbs.  the 
greatest  difference  could  be  but  24  lbs.,  or  less  than  one  division  upon  the 
.  gauge-plate,  a  number  which  would  disappear  in  the  ratio.  Take,  for  example, 
experiment  15;  Table  A,  which  gives  the  highest  nurtiber,  contained  in  Part  1st, 
for  the  weight  of  water  expended;  this  number  is  4810  lbs. :  suppose  this  experi- 
ment to  have  been  made  when  the  water  was  at  its  maximum  density,^  and  let  us 
ascertain  what  effect  will  be  produced  upon  the  ratio,  if  this  experiment  were 
supposed  to  have  been  made  with  the  water  at  75.  S**  Fahr.  The  weight  of  water 
expended,  occupying  the  same  bulk  with  4810  lbs.  at  the  maximum  density  of 
water,  would  have  t>een  at  75.2«»  Fahr.  4810  x  .^976,  4798.456  lbs.  ?  this  multi- 
plied  by  the  Head  and  fall,  33  feet,  gives  for  the  power  expended  110364.49  lbs.; 
the  effect,  (column  15,)  is  91759.4,  the  numbers  in  the  columns  for  power  and 
effect  in  the  table  ate  multiplied  by  ten  to  avoid  placing  the  decimal  point  But 
1103645  :  917594  :  :  1  :  .831,  the  wtio  sought. 

The  ratio  in  the  table,  (column  16,)  is  .829,  differing  but  .002  from  the  num- 
ber just  found:  the  effect,  therefore,  of  neglecting  the  change  of  temperature 
in  this  extreme  case  falls  only  upon  the  tlUrd  decimal  place,  the  figure  m  which 
place  it  alters  slightly.  ^ 
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Bions  drawn  from  them;  when  ncceasary,  tables  will  be  given  pre^- 
aenting  condensed  views  of  particular  results  which  are  to  be  corn* 
pared  with  each  other. 

We  proceed  to  give  the  tables  relating  to  wheel  No.  I. 
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-*     FOB  THB   lOUBHAL  OT  THS   FRAITKUX   TISTTTUTK. 

Repwt  of  the  restdl  of  experimefUa  madt  ai  the  Untied  Slates  Navy 
Tardy  Washington  City^  in  order  to  ascertain  the  relative  strength 
of  rope  and  chain  cables. 

The  subjoiaed  report  was  handed  to  as  bjr  Mr.  Judge,  bj  whom 
the  experiments  were  performed.  The  machine  used  ror  the  trials 
was  an  excellent  one,  invented  bj  Mr.  Judge,  and  patented  oq  the 
S9th  of  November,  1828.  A  notice  of  it  will  be  found  in  the  Jour- 
nal, for  February,  1829. 

Navy  Yard,  Washington,  tSth  of  JSprU,  1 830. 

Sir,— -Agreeable  to  jour  order,  I  report  the  following  as  the  re- 
sults of  experiments  made  in  this  yard,  by  order  of  the  Commissioners 
of  the  Navy,  for  the  purpose  of  ascertaining  the  relative  strength  of 
rope  and  chain  cables.  Each  sample  of  hemp  cable  was  ten  faSioms 
long  when  first  proved,  and  six  fathoms  at  second  proof.  The  cir- 
cumferences were  taken  before  stretched,  and  progressively  until  it 
became  dangerous  to  touch  them. 

The  1st  trial  was  made  on  the  10th  of  April,  1828;  when  I  proved 
a  161  inch  hemp  cable,  containing  1215  yams,  averaging  110|  lbs., 
which  stretched  11  feet,  reduced  2i  inches,  and  broke  short  in  the 
middle  with  392  lbs.  in' the  scale;  hanging  on  the  index  lever.  This 
trial  was  made  under  the  inspection  of  captain  Stevens. 

5th  of  August,  1829.  Proved  a  13  inch  hemp  cable,  containing 
855  yarns,  averaging  114^^  lbs.  which  stretched  13  feet,  reduced  2 
inches,  and  broke  with  175  lbs.  in  the  scale. 

6th  of  April,  1830.  Proved  an  Hi  inch  hemp  cable,  containing 
554  yarns,  averaging  124f|  lbs.  stretched  9  feet,  and  reduced  l| 
inch,  when  it  broke  within  the  splice,  with  156  lbs.  in  the  scale;  it 
was  spliced  and  attached  to  a  chain  of  1|  inch  wire,  delivered  by 
Penfield  and  Taft,  when  the  rope  broke  in  the  splice  with  190^  lbs. 

Proved  a  15  inch  cable  containing  901  yarns,  averaging  120^ 
lbs.  stretched  12  feet,  reduced  3  inches,  and  broke  abreast  of  the 
splice  ¥rith  227  lbs.  in  the  scale;  reconnected  to  a  li  chain,  made 
of  Peru  iron,  when  the  chain  broke  with  284  lbs.  (this  link  was  very 
short  grained;)  reconnected  the  same  rope  and  a  1}  chain  of  Peru 
iron,  when  the  rope  broke  with  336  lbs.  in  the  scale. 

Proved  a  I6i  inch  cable,  containing  1203  yarns,  averaging  142^^ 
lbs.  (made  by  Herron  of  Norfolk,)  which  stretched  10  feet  8  inches, 
reduced  2(  inches,  and  broke  abreast  of  the  splice  with  ^35  lbs.;  re- 
connected to  a  chain  1{-  inch  wire,  Peru,  which  broke  with  270  lbs. 
with  one  strand  of  the  cable;  replaced  it  with  a  new  link,  and  spliced 
the  cable,  it  being  reconnected,  the  new  link  broke  with  248  lbs.; 
then  attached  the  cable  to  an  1}  chun,  when  the  cable  broke  with 
452  lbs.  in  the  scale. 

Proved  a  17|  inch  hemp  cable,  containing  1514  j^arns,  averaging 
120)fi  lbs.,  stretched  9  teet  8  inches,  reduced  1|  inch,  and  broke 
clear  of  the  nip  with  389  lbs.;  spliced  and  connected  to  a  piece  of  U 
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chain,  oF  Peru  iron,  when  the  rope  broke  abreast  of  the  splice  with418 
lbs.  in  the  scale;  the  chain  was  much  injured,  showing  the  rope  and 
chain  nearly  of  equal  strength. 

Proved  a  201  inch  cable,  containing  1825  yarns,  averaging  ISO^ff 
lbs.,  stretched  11  feet  10  inches,  reduced  2|  inches,  and  broke  short 
about  7  feet  from  the  splice  with  550  lbs.;  it  was  again  spliced  and  at- 
tached to  Penileld  and  Fafts  1-^^  chain,  and  a  piece  of  Peru  chain  of  li 
wire,  when  the  rope  broke  close  to  the  splice  with  481  lbs.  in  the  scale. 
^  Proved  a  22  inch  cable,  containing  2236  yarns,  averaging  lll|4i 
ibs.,  stretched  14  feet,  and  reduced  Sk  inches.  This  cable  had  seve- 
ral trials,  in  consequence  of  which  it  may  be  thought  proper  to  add 
10  lbs.  to  the  greatest  weight  it  bore,  which  will  make  the  strensth 
of  the  cable  equal  to  661  lbs.  in  the  scale,  (as  will  appear  by  the  fol- 
lowing statement:) 

At  the  1st  trial,  a  rivet  in  the  |>rovin^  chain  broke  with  553  lbs.; 
connected,  when  another  rivet  broke  with  561  lbs.  dd  trial,  three 
rivets  broke  with  651  lbs.  I  then  had  the  holes  reamed  and  larger 
rivets  substituted,  when  the  cable  broke  with  557  lbs.  which*show8 
that  the  rope  was  nearly  gone  when  it  raised  651  lbs. 

Having  respliced  the  same  cable  to  6  fathoms,  and  connected  it  to  a 
piece  of  rem  chain  of  1|  wire,  and  a  piece  of  Penfield  and  Taft's 
of  1|  wire,  the  rope  broke  in 'the  middle  between  both  splices  with 
437  lbs.  in  the  scale. 

Proved  a  25  j  inch  hemp  cable,  containing  2849  yarns,  avera(ring 
124^1^  lbs.,  which  stretched  11  feet  10  inches,  reduced  2}  inches, 
and  broke  with  642  lbs.  in  the  scale.  This  cable  was  attached  to  a 
piece  of  Ij^  inch  chain  Peru  iron,  a  piece  of  1  jV  Penfield  and  Taft's, 
a  piece  of  1|  English,  and  a  piece  of  1}  Rid^ly's,  with  links  and 
shackles  from  the  latter,  of  2  to  2i  inches,  which  broke  in  the  fol- 
lowing order: 

1st.  trial  a  shackle  of  Ridgley's  broke  with  499  lbs. 

2nd.  do.  a  2  inch  connecting  link  do.  do.  do.  553  do. 

Sd.  do.  a  2|^  inch  shackle  of  do.  do.  do.  566''do. 

Do.  do.  Penfield  &  Taft's  cracked,  not  parted  do.  566  do. 

4th.  do.  a  shackle  of  Ridgley's  do.  535  do. 

5th.  do.  Penfield  &  Taft's  do.  $39  do. 

6th.  do.  a  shackle  of  2^,  Ridgley^s  473  do. 

7th.  do.  a  Peru  link  of  li  inch  642  do. 

8th.  do.  the  rope  broke  clear  of  the  splice  with  one  strand 
at  the  other  end,  571  do. 

This  cable  havingso  many  shocks,  and  the  injury  received  by  the 

recoil  each  time  the  chains  broke,  it  is  supposed  that  adding  52  lbs. 

to  the  weight  raised  at  the  7th  trial,  would  have  broken  it  at  that 

'  time,  making  the  strength  of  the  cable  equal  to  694  lbs.  in  the  sc&le. 

in  conclusion  of  this  report,  I  would  beg  leave  to  sug|;est  the  pro- 
priety of  havine  the  chain  cables  made  larger,  as  the  sizes  now  made 
are  much  smaller  than  are  used  by  any  other  nation,  for  the  same 
classes  of  vessels.  By  increasing  the  size  there  would  be  no  loss  by 
the  chains  already  made;  as  the  1|  inch  chains  intended  for  74's  are 
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but  the  common  size  for  44%  those  for  44»a  beiog  transferred  to  S6's, 
and  so  on  in  rotation. 

There  is  another  object  worthy  of  consideration,  though  seemingly 
trifling' still  of  great  importance:  In  ordering  chain  iron  there  is  no 
allowance  made  for  wastage,  as  the  iron  when  delivered,  is  but  the 
neat  size  or  what  the  chain  should  be  when  finished;  which  renders 
it  necessary  that  the  iron  should  be  ordered  ^y  of  an  inch  larger  than 
the  intended  sixes  of  the  chains. 

A  sheet  of  iron  ^V  ^^  ^^  ^°^  ihkk,  and  6i  inches  wide,  will  re- 
quire 15,6^  lbs.  to  tear  it  asunder,  (agreeable  to  the  statements  of 
several  authors,)  it  will  therefore  be  perceived  that  a  ^  loss  in  the 
diameter  of  a  chain  is  of  great  importance. 

Respectfully  jrours,  &c. 

(Signed,)        John  Judgb. 

CoMMODORB  Isaac  Hull. 

I  respectfully  submit  for  your  consideration  the  following  table  of 
proportions  for  hemp  and  chain  cables,  and  the  sizes  of  iron  t>efore 
maae  into  chains. 
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Commodore  Isaac  Hull. 


Respectfully  yours,  &c. 

(Signed,) 


J.J. 


On  the  Rapid  Movement  of  Soots  on  Canab. 

A  WORK  has  recently  appeared  in  London  entitled  <^Renttks  on 
Canal  Navigation,  illustrative  of  the  advantages  of  the  use  of  steam 
as  a  movinin  power  on  canals.  By  William  rairbaim,  Engineer;" 
which  details  several  experiments  made  on  the  Forth  and  Clyde, 
Union,  Markland,  and  Androsson  canals,  manifesting  that  a  high  de- 
gree of  speed  mav  be  attained  in  the  navigation  of  canal  boats,  with- 
out injuiy  to  the  banks.  Some  notices  upon  these  subjects  have  ap- 
peared in  the  public  papers,  and  extracts  have  been  made  from  the 
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work  in  a  recent  report  of  the  Managers  of  the  Chesapeake  and  Ohio 
Canal  Companj,  which  are  well  calculated  to  arrest  the  public  atten* 
tion.  The  subject  is  rendered  particularly  interestinK  at  a  period  when 
the  battle  has  waxed  warm  between  the  advocates  of  rail-roads  and  of 
canals;  and  should  it  appear,  as  the  experiments  alluded  to  tend  to 
prove,  that  boats  moving  at  the  rate  of  ten  or  twelve  miles  an  hour, 
produce  less  agitation  m  the  water,  and  consequently  less  injury 
to  the  banks  than  with  onl^  a  half  or  one-third  of  this  velocity,  an 
important  point  will  be  gained  by  the  friends  of  canals;  we  think  it 
improbable  that  a  greater  degree  of  speed  than  this  upon  rail  roads, 
altnough  a  much  greater  has  been  attained,  will  not  be  found  eli^ble. 
*<  The  Ardrossan  canal  js  throufl;hout  very  narrow;  at  the  bndges 
and  many  other  places  it  is  on^  nine  feet  broad.  It  has  a  great 
number  of  turns,  and  many  of  them  are  very  sudden."  On  this  canal 
a  velocity  of  twelve  miles  an  hour  has  been  attained  by  a  boat  in 
which  there  was  a  steersman  and  eight  other  persons;  <*  the  boat  ac- 
complished a  distance  of  two  miles,  with  one  horse,  in  ten  minutes, 
without  any  surge,  or  agitation  of  the  water  injurious  to  the  banks." 

The  summary  of  the  results  from  the  first  experiments  on  the  Forth 
and  Clyde  canal,  embraced  three  objects  worthy  of  particular  notice, 
as  this  author  very  justly  affirms:  **  First,  the  ease  with  which  the 
boats  were  brought  up,  or  stopped,  when  moving  at  a  high  rate  of  ve- 
locity; secondly,  the  little  additional  labour,  in  drawing,  occasioned 
to  the  horse,  when  drawing  the  boat  at  this  high  rate,  as  compared 
with  a  low  rate  of  velocity;  and  thirdly,  the  apparent  diminution  of 
the  surge,  or  agitation  in  the  water,  at  a  high  rate  of  velocity." 

Since  these  experiments,  a  boat  has  been  regularly  <*  plying  be- 
tween Glasgow,  Paisley,  and  Johnston,  on  the  Ardrossan  canal," 
and  carrying  <<  from  forty  to  fifty  passengers,  at  the  rate  of  from 
nine  to  ten  miles  an  hour." 

The  following  experiments  were  made  on  the  Forth  and  Clyde 
canal. 

<«  On  Wednesday,  the  7th  of  July,  the  Swift,  a  boat  60  feet  long 
and  8  feet  6  inches  broad,  twin-built,  and  fitted  to  carry  from  fifty 
to  sixty  passengers,  started  from  Port  Dundas,  at  16  minutes  past  9 
in  the  morning,  bavins;  on  board  thirty-three  passengers,  Tall  men,) 
and  their  bamse.  Proceeding  through  the  Forth  and  Clyde,  and 
Union  Canai^  she  reached  Edinburgh  at  29  minutes  past  4  in  the 
afternoon.  She  thus  made  a  voyage  of  56  miles  and  a  half  in  the 
space  of  7  hours  and  14  minutes.  In  the  course  of  this  voyage,  she 
passed  through  fifteen  locks,  eighteen  draw-bridges,  a  tunnel  750 
yards  long,  and  over  three  long  narrow  aqueducts,  and  under  sixty 
common  bridges,  which  carry  roads  over  the  Union  Canal.  Her 
avera^  rate  of  speed,  during  the  voyage,  was  nearly  eight  miles  per 
hour,  including  every  stoppage. 

<^0n  the  following  day,  Thursday  the  8th  of  July,  the  Swift  sUrt- 
ed  from  Edinburgh,  9SL  minutes  past  9,  in  the  morning,  and  returning 
by  the  same  route,  with  33  passengers,  (all  men,)  and  lugsage,  she 
reached  Glasgow  precisely  at  4  o'clock  in  the  afternoon-^at  is,  in 
6  hoars  38  minutes;  gotae  thus  at  the  rate  of  nearly  9  miles  per 
hour."    *<  On  both  days  the  weather  was  most  unfavourable,  from 
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much  raini  and  &  BtroDg  gale  of  wind,  directly  in  her  face,  haTinff 
been  from  the  east  on  Wednesdajr^  and  from  the  west  on  Thursday.^ 
**  Wh^n  free  from  the  locks,  tunnel,  and  other  impediments,  the 
speed  at  which  she  proceeded  yaried  from  6  to  12  miles  an  houn  sluA 
the  extraordinary  results  of  the  previous  experiments  made  on  the 
Paisley  canal,  and  Forth  and  Clyde  canal,  were  again  completely 
verified  and  ascertained  during  her  progress  through  113  miles  of 
canal  navigation.  For  it  appeared  that  when  she  moved  through 
the  water  at  the  rate  of  6  or  T  miles  per  hour,  there  was  a  great 
swell  or  wave  constantly  in  her  front,  and  she  was  followed  by  a 
strong  surge  or  wave,  bearing  against  the- bank  of  the  canal.  At 
these  times  the  hauling  rope  was  tight,  and  the  horses  appeared  to 
be  distressed.  But  as  the  speed  was  increased,  the  wave  or  swelling 
of  water  in  her  front  sunk  down;  and  when  the  speed  came  to  be 
about  9  miles  an  hour,  the  swell  entirely  disappeared,  the  waters  in 
front  became  smooth  and  level;  the  hauling  rope  slackened,  and  the 
horses  seemed  easy,  and  little  or  no  suige  was  to  be  seen  on  the 
banks  behind  the  vessel." 

On  these  experiments,  the  following  comment  is  made  by  the  same 
writer:  ^  There  appears,  therefore,  no  reason  to  fear,  that  the  banks 
of  canals  can  ever  be  hurt,  by  increasing  the  speed  of  boats,  to  the 
utmost  attainable  height;  and  measures  are  in  progress  for  increas- 
ing the  speed  of  passage  boats  on  the  Forth  and  Clyde  canal^  and  the 
Union  canal;  or  at  least  of  keeping  it,  during  the  whole  voyage,  be- 
tween Glasgow  and  Edinburgh,  to  the  highest  rate,  which  has  been 
already  realized;  and  thus,  reducing  the  time  consumed  in  the  roy- 
age,  to  five  hours." 

To  these  experiments,  Mr.  Fairbairn  has  added  many  others  which 
are  referred  to  in  the  text,  and  more  minutely  described  in  the  ap- 
pendix of  his  very  interesting  work;  and  from  them  he  deduces 
results  confounding  all  the  established  theories  ^  that  the  resistance, 
to  a  body,  drawn  along  a  line  of  water  confined  within  the  banks  of 
a  canal,  did  not  appear  to  increase  in  the  ratio,  laid  <jown  in  theory; 
and  that,  while  at  a  low  rate  of  velocity,  viz:  at,  and  under  6  miles 
an  hour,  the  resistance  to  the  progress  of  the  boat,  on  a  broad  line  of 
water,  was  considerably  less  than  on  a  narrow  line;  on  the  contrary, 
at  a  high  rate  of  velocity,  say  above  ten  miles  an  hour,  the  forces 
necessary  to  the  propulsion  of  the  boat,  on  a  broad,  and  narrow  line 
of  water,  appeared  to  be  the  same  if  the  advantage  was  not  rather  in 
favour  of  the  narrow  line." 

From  these  observations  he  was  induced  <<  to  recommend,  and  the 
Forth  and  Clyde  canal  company  to  agree,  to  build  a  light  twin  iron 
steam  passage-boat,  to  ply  between  Glasgow  and  Edinbui^h,"  which, 
at  the  date  of  his  publication,  he  was  preparing  to  launch.  ^  Her 
length  is  to  be  68  feet,  her  breadth  of  beam  Hi  feet,  her  steam  en- 

E'ne  to  be  of  10  horse  power;  the  diameter  of  her  paddle  wheel  9 
et;"  ^  and  its  motion  calculated  to  give  from  50  to  60  strokes  in 
the  minute;  her  whole  weight  7  tons  16  cwt  and  her  draft  of  water 
16  inches.  She  will  accommodate  from  100  to  150  passengers;  her 
anticipated  velocity  will  be  from  9  to  10  miles  an  hour,  and  the  cost 
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to  the  canal  company,  for  the  conyejance  of  a  passenger,  between  ^ 
Edinburgh  and  Glasgow,  56  miles,  will  not  much  exceed  2  pence; 
which,''  Mr.  Fairbairn  adds,  <«  is  not  a  fifteenth  of  the  expense  of 
the  conveyance  of  the  same  person,  at  the  same  rate,  supposing  it 
attainable  and  maintainable  by  horses.'' 

Mr.  Fairbairn  says,  ^  that  however  much  he  was  persuaded  that 
steam  power  was  the  cheapest  for  high  velocities,  and  also  for  pro- 
pelling vessels  in  canals,  where  the  trade  was  regulai',  I  was  not  till 
lately  prepared  to  consider  a  steam  boat,  on  a  canal,  as  the  cheapest, 
for  the.  conveyance  of  goods  where  the  trade  was  irregular,  and 
where  the  boat  had  not  only  to  contain  a  carjgo,  but  at  the  same  time 
to  carry  her  own  engine,  and  all  the  conveniences  necessary  for  the 
application  of  machinery." 

But  he  proceeds — «*  Mr.  Grahame  has  lately  putinto  my  hands  a 
letter  on  this  subject,  addressed  to  a  shipping  company,  carrying 
goods  alone  a  line  of  canal  56  miles  in  length;  the  calculations  con- 
tained in  that  communication  are  given  in  the  Appendix,  and  seem 
to  be  decisive  in  favour  of  steam  power.  The  company,  to  which 
this  letter  is  addressed,  have  to  pay  for  a  quantity  of  horse  power, 
sufficient  to  deliver  40  tons  of  goods,  at  each  extremity  of  this  line, 
of  56  miles,  every  day  in  the  year;  besides  a  spare  power  employed 
chiefly  in  one  particular  branch  of  their  trade. 

The  sum  they  paid  for  each  delivery  is  one  guinea,  each  way,  or 
at  a  rate  of  about  one*ninth  of  a  penny  per  ton,  per  mile,  for  the 
trackage  of  the  ^ods  conveyed.  The  company,  in  question,  sup- 
plying the  tracking  lines,  but,  with  this  addition,  the  charge  for 
trackage  is  not  increased  to  one-eighth  of  a  penny  per  ton,  per  mile. 

^^This,"  says  Mr.  Fairbairn,  *Ms  certainly  n  small  sum  whereon 
to  effect  a  saving  by  a  change  of  power;  but,  nevertheless,  it  ap- 
pears (from  Mr.  Grahame's  and  my  own  calculations)  that  not  only 
such  saving  may  be  effected,  but  an  additional  saving  of  a  large  / 
portion  of  time  can  be  made,  by  the  change  from  horse  to  steam 
power. 

^  The  calculations  here  referred  to  make  it  quite  unnecessary,*' 
adds  the  writer,  ^*  to  say  any  thine  on  the  subject  of  steam  powers  as 
a  substitute  for  trackage,  on  canals.  If  it  be  so  much  cheaper  than, 
horses,  in  the  expensive  shape  of  a  moving  and  carrying  power, 
tmited  in  the  eame  boat^  what  advantages  minr  not  all  canals  de- 
rive from  its  introduction^  in  the  cheap  form  of  a  tug  boat,  in  place 
of  horses?" 

In  his  Appendix,  the  author  adds,  <<  I  am  the  more  convinced  of 
the  efficacy  of  steam  trackage,  above  all  others,  from  the  circumstance 
that  the  train  of  boats  intended  to  be  towed  would  follow  in  each 
other's  wake;  as  the  eddy  formed  by  the  leading  vessel  materially 
lessens  the  resistance  opposed  to  the  succeeding  boats."  *^  The 
small  amount  of  power  required  to  tow  a  vessel,  was  remarked  by 
Mr.  Grahame  in  his  account  of  the  voyage  of  the  Cyclops,  from 
Alloa  to  Port  Dundas-.'^ «'  he  states,  <  when  we  brought  ner  into  the 
canal,  we  attached  her  to  the  passage  boat,  and  she  drew  her  along 
the  canal  2  miles— 1  mile  in  14,  and  the  other  in  15  minutes.    We 
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then  detached  her  from  the  passage  boat,  and  did  two  otiier  miles, 
but  could  not  save,  bj  this  decrease  of  labour,  more  than  a  miovte, 
or  a  minute  and  a  few  seconds,  in  each  mile.'  One  thing  is  rerj 
evident,'^  sajs  Mr.  Fairbairn,  <<  that  the  introduction  of  steam,  in- 
stead of  animal  power,  would  dispense  with  the  annual  repairs  and 
maintenance  of  the  horse  paths;  the  complaints  and  delajs  arising 
from  drivers,  horses,  ftc.  would  be  avoiaed,  and  manj  contingent 
expenses  saved  by  the  introduction  of  this  never  failing  and  verr 
effective  agent,  as  a  moving  power  for  the  towage  of  boats  on  canals.'' 


roA  THx  YouByi.L  or  TBI  nuinctnr  zsrzwtb. 


Remarks  upon  Bent  Axles  and  Dished  Wheels^  in  rq^hj  to  the' ob- 
servations of  Mr.  J.  S.  Fry,  of  Bristol^  England.  Published  in 
the  Journal  of  the  Institute  for  May  last.    Page  358. 

To  THE  Ei^itoh:  Sir,— If  I  understand  the  meaning  of  Mr.  Fry, 
it  appears  to  me  that- the  positions  he  has  taken  are  erroneous.  He 
seems  to  assume  that  wheels  are  conical  on  the  face  or  tread,  be- 
cause thej  are  dished  in  the  spokes,  that  is,  because  the  imokes  are 
set  at  an  angle  with  a  plane,  perpendicular  to  the  hub.  Tnis,  I  con- 
ceive, does  not  fellow,  and  howerer  the  constmction  of  wheels  mar 
be  in  England,  I  am  greatly  mistaken,  if  the  felloes  and  tire  of  all 
carriage  wheels  in  America  are  not  as  truly  cylindrical  as  they  can 
be  made,  and  that  no  such  grinding,  as  he  mentions,  takes  place  ia 
this  country. 

Where  roads  are  naved,  or  covered,  as  they  mostly  are  in  England, 
and  present  laterally  a  nearlv  level  surface,  it  may  be  less  neces- 
sary to  dish  carriage  wheels-— but,  in  all  countries,  where  wheels  ate 
subject  to  much  side  thrust,  dishing  of  wheels  outwardly,  ajppears  to 
be  absolutely  necessary:  for,  if  I  understand  the  subject  n^tly,  in 
that  form  consists  much  of  the  ability  of  the  structure  to  sustain  the 
lateral  pressure  which  is  always  applied  to  those  wheels  toward  which 
the  load  inclines,  in  proportion  as  the  vehicle  is  jostled,  or  conveyed 
over  a  side-long  track.  The  spokes  being  set  dishing  or  conical, 
they  cannot  be  forced  into  a  circular  plane,  without  burstioff  the 
tire,  if  it  be  well  applied  to  a  well  constructed  frame.  In  this,I  see 
no  reason  for  supposing  that  the  tread  of  the  wheel  is  not  perfectly 
cylindical,  as  I  believe  they  are,  and  that  they  produce  no  sucJi 
grinding,  or  tendency  to  roll  out  of  a  straight  line,  as  the  author 
supposes. 

He  further  says,  <^  it  appearing  then  that  the  cylindrical  wheel 
only  has  a  natural  tendency  to  roll  straight  forward,  all  carriage 
wheels  ought  to  be  so  constructed.  Consequently,  the  ends  of  the 
axles  ought  not  to  be  conical,  or  tapered^  nor  bent  down. "  He  seems 
to  argue,  that  as  cones  incline  to  roll  only  in  circles,  that  taperi^ 
and  bent  axles  incline  in  the  same  way,  even  when  the  botes  are  in 
like  manner  conical.  If  this  be  his  position,  I  think  it  an  erroneous 
one.    I  conceive,  of  a  tapiering  axle  divided  into  an  infinite  number 
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of  ringi  or  frMtniiiSy  atid  the  box  ^te  bexet  divided  into  rings  or  ims^ 
tttmsy  corretpondiDg  to  those  in  the  txle,  there  can  be  no  tendency 
conceived  of^  that  will  cause  anj  part  of  the  axle  to  encroach  upon 
that  part  of  the  box,  assigned  to  any  other,  division.  Altiiough 
rolling  cones  incline  to  ciraea,  turning  cones  have  no  such  tendency 
that  can  be  conceived  of.  Hence  then  it  appears  that  there  is  no 
disadvantage^  such  as  he  conceives»  resulting  from  the  tapering  or 
conical  shape  of  the  axle*  I  now  propose  to  show  that  it  is  neces- 
saiy. 

A  determinate  size  of  wood  or  metal  is  necessary  to  be  assumed 
in  the  axle,  not  only  to  bear  die  load  intended  to  be  placed  upon  itf 
but  as  the  hubs  seldom  equal  in  length  the  radii  of  the  wheels,  the 
side  thrust  of  the  vehicle  must  operate  to  break  the  axle  at  the 
shoulder,  in  a  correspondingly  sreater  proportion,  by  the  leverage 
thus  acting  upon  the  strenj^  of  the  axle.  The  necessary  size  of 
the  axle  at  the  shoulder  being  assumed,  and  as  the  whole  stress  of 
side  thrusts  being  applied  at  the  shoulder,  all  the  size  intended  to 
resist  that  stress  may  be  safely  dispensed  with  at  the  linch-pin,  or 
point  of  the  axle»  where  neither  the  w^ht  nor  thrusts  act  under 
circumstances  to  break  the  axle,  the  strength  of  the  hub  preventing 
such  an  occurrence,  where  the  axle  and  huD  correspond  tnroughout# 
From  the  principles  of  wheels  and  axles,  I  argue,  that  it  requires 
less  force  to  overcome  the  friction  of  the  box  upon  the  axle,  where 
the  box  and  axle  are  small,  than  where  they  are  large.  Hence,  I 
conclude,  that  as  there  is  no  disadvantage  in  tapering  the  axle,  it  is 
proper  to  do  so,  in  order  to  avail  oorselves  of  this  circumstance. 

Next  and  lastly,  the  bent  axle.  As  wheels  are  dished,  this  it 
necessary^  to  bring  the  lower  spokes  nearly,  or  quite  perpendicular 
under  the  weight,  and  as  the  axle  is  pointed,  it  is  necessary  to  g^ve 
all  the  cone  shape,  or  slant  to  the  axle  on  the  upper  side,  in  effect  to 
bend  it,  in  order  that  the  weight  of  the  load  may  not  rest  on  an  in^ 
dined  plane,  which  would  cause  the  wheel  to  press  against  the 
linch-|nn.  As  Mr.  Fry  did  not  argue  thi;  point,  I  conclude  that  he 
conceives  a  straight  axle  a  necessary  feature  of  a  cylindrical  one# 
Ajs  axle  bent  downwards,  as  is  the  mode  of  making  them,  throws 
perfiectly  cylindrical  tire  upon  the  outer  corner,  mi  a  road  precisely 
iatj  but  upon  a  convex  road,  the  result  is  a  fairer  tread  than  an^ 
cylmdrical  wheel  can  have  with  a  straight  axle.  In  neither  case  is 
there  any  tendency  imparted  to  the  wkel,  to  move  in  other  than  a 
straight  line.  If  the  handles  of  a  wheelburow  be  held  as  near  the 
road  as  the  axle,  and  one  raised  and  the  other  depressed,  the  effect 
will  be  precisely  that  of  a  bent  axle;  but  no  tendency  will  be  found 
in  the  wheel  to  move  out  of  a  straight  line.  But  if  the  handles  be 
held  further  from  the  road  than  the  axle  of  the  wheel,  and  the  bar- 
raw  inclined  in  the  same  way,  the  effect  will  be  to  change  the  di- 
rection of  the  track.  The  reasons  appear  pfain.  In  the  fir^t  instance, 
the  axle  maintains  a  direction  perpendicular,  or  directly  across  the 
track;  but  in  the  last  instance,  the  ekvi^on  of  the  handles  occasiona 
the  inclination  of  the  vehicle  to  throw  the  axle  not  only  out  of  its 
level  position,  but  out  of  its  straight  direction. 
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I  coQclade,  that  axles  bent  backwards,  incline  wheels  outward,  19 
when  the  axles  are  bent  forwards,  the  wheel  will  incline  inwards. 
Were  axles  constracted  in  this  way  in  a  small  degree,  that  is,  tapered 
a  little  more  behind  than  before,  they  woald  rarelj  mn  off,  even 
were  no  nut  nor  Itnch-pin  used;  but  this  would  incline  the  wheel  to 
grind,  as  complained  of  bj  Mr,  Frj,  In  the  same  small  proportion. 
Axles,  however,  bent  directly  upward  or  downward,  I  conceiTv  to 
have  no  such  tendency  from  rolling  merely. 

I  am  not  about  to  enter  upon  a  disputation  with  Mr.  Fry  or  any 
other  person.  1  hope,  howerer,  to  elicit  the  remarks  of  those  who 
have  a  greater  share  of  scientific  and  practical  knowledge  of  the 
subject  Sian  myself.    Respectfully, 

Jmo.  S.  Williams. 

WaMngton^  Mason  eounty^  i^.,  June  I2ih^  1831. 


DeMeripiian  o/Ebemlzvb.  A.  LssTsa's  Pendulum  Steam  Engine^ 

Ws  have  been  furnished  by  Mr.  Lester,  of  Boston,  with  impres- 
sions from  the  engraving;  of  his  pendulum  steam  engine,  t<^ther 
with  a  pamplilet  containing  his  riews  upon  the  subject,  and  the  tes- 
timonials of  its  satisfactory  performance  from  those  who  hare  had  the 
instrument  in  use.  From  this  pamphlet  we  shall  make  such  extracts 
as  may  appear  to  us  sufficient  to  give  a  clear  idea  of  the  whole,  ac- 
companiecl  with  such  remarks  as  may  sn^st  themselves  in  relation 
to  it  If  in  so  doing  we  dissent  from  Mr.  Lester  in  some  of  his  theo* 
retical  opinions,  we  wish  it  to  be  most  distinctly  remembered  that 
these  differences  of  opinion  hsTO  nothing  whatever  to  do  with  ^e 
goodness  of  his  engine;  this  is  a  question  of  practice  entirely,  the  en- 
gine has  been  in  use  for  a  considerable  length  of  time,  and  has  given 
entire  satisfaction  to  those  who  are  well  able  to  form  a  correct  judg- 
ment respecting  it,  and  who  have  no  interest  to  promote  but  that  of 
truth. 

Mr.  Lester  does  not  lay  claim  to  tlie  invention  of  the  TilHatittg 
cylinder  engine,  but  only  to  that  modification  of  it  which  he  describes 
under  the  name  of  the  pendulum  engine.  He  observes  that  ^<  In  the  . 
application  of  steUm  power  by  machinery,  it  has  been  the  object  of 
all  inventors,  from  the  time  of  Watt  to  the  present,  to  direct  the 
power  of  the  steam,  in  the  first  place,  to  the  production  of  a  rotary 
motion,  and  theuce  to  take  the  motion  adapted  to  produce  the  effect 
intended.  The  material  question  then,  in  reganl  to  any  plan  of  a 
steam  engine,  is,  whether  it  is  well  calculated  to  produce  a  rotary 
motion,  and  that  is  the  best,  which  gires  such  a  motion  in  the  most 
direct  and  simple  manner.  The  pendulum  engine  is  proposed  as 
possessing  very  important  advantages  in  all  the  particulars  above 
mentioned." 

In  a  note  appended  to  this  paragraph,  he  makes  the  subjoined  ob- 
servations respecting  the  principle  upon  vrhich  the  power  of  steam 
engines  is  sometimes  estimated,  and  on  the  relationship  wfaieh  exists 
between  the  boiler  and  the  engine. 
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«« III  reKatiod  to  ste&m  eniriiies,  about  which  80  much  has  of  late 
beeo  said  and  written,  I  will  here  make  a  suggestion  respecting  the 
estimate  of  the  power  of  an^ engine,  in  regard^to  which,  there  is  a 
great  deal  of  obscuritjr,  anc)  uncertainty,  botii  in  contracts  and  in 
speculations  on  the  subject^  In  estimating  the  power  of  an  enginoj 
for  instance,  as  being  equal  to  that  of  a  certain  number  of  horses, 
only  the  diameter  of  Uie  cylinder  and  length  of  the  stroke  are  some- 
times given,  without  taking  into  consideration,  the  force  of  the  steam 
and  rapiditjr  of  motion,  with  which  the  engine  is  calculated  to  ope- 
rate; for  it  is  apparent  that  doubling  the  rapidity  of  the  motion  of 
the  piston,  with  tne  same  force  of  steam  to  the  inch  constantly  acting 
upon  it,  will  double  the  power  of  the  engine,  as  much  as*  doubling 
the  surface  of  the  piston  on  which  the  steam  acts,  supposing  it  still  to 
act  with  the  same  force  upon  the  square  inch.  It  is  evident  that 
the  largest  cylinder,  without  an  adequate  supply  of  steam,  will  not 
make  a  powerful  engine;  and  on  the  other  hand,  that  a  comparatively 
small  cylinder,  with  a  high  pressure  of  steam,  and  runninj[;  with  great 
velocity,  would  make  a  powerful  one.  In  estimates  of  this  sort,  we 
must,  therefore,  take  into  consideration  the  extent  of  the  surface  of 
the  piston  on  which  the  ateam  acts,  the  desree  of  pressure  of  the 
steam  to  the  square  inch,  and  the  rapidity  of  the  motion  of  the  piston. 

<<  It  is  t  popular  error,  also,  not  to  distinguish  sufficientljr,  tne  en- 

Sitfe  from  tne  boiler,  or  generator,  which  is,  in  bet,  as  distincl  from 
le  encine,  as  the  strength  of  the  mechanic  is  from  the  tool  with 
which  he  works.  It  ma^,  therefore,  not  be  superfluous  to  apprize 
persons^  not  conversant  with  steam  enginery^  that  the  remarks  made 
above,  on  the  pendulum  engine,  apply  to  the  engine  as  distinct  from 
the  boiler  or  ^nerator." 

That  the  errors  above  alluded  to  have  appeared  in  the  estimates 
and  calculations  of  individuals  is  indisputable,  but  we  are  not  aware 
that  they  have  prevailed  to  any  extent,  nor  do  we  perceive  how  it  is 
possible  that  they  should  do  so  excepting  in  the  minds  of  those  whose 
acquaintance  with  the  steam  engine  is  extremely  limited.  We  have 
always  considered  the  area  of  Uie  piston,  the  length  of  the  stroke, 
.the  number  of  strokes  per  minute,  and  the  elastic  force  of  the  steam, 
.  as  the  necessary  and  usual  elements  in  estimating  the  power  of  an 
engine;  and  although  much  which  has  appeared  upon  the  subject  has 
been  very  loosely  written,  the  published  investigations  which  embrace 
it  in  all  its  bearings  are  voluminous.  The  li^iler,  or  ^nerator,  is 
the  very  soul,  the  animating  principle,  of  the  steam  engine.  All  the 
esmiiial  difference  in  prinpiple  between  the  low  and  high  pressure 
engines  resides  in  the  noiler,  and  provided  the  parts  of  the  ^o^ine 
•  have  sufficient  strength,  all  that  is  necessary  to  convert  the  low  into 
tho^  high  pressure  engihe,  is  to  neglect  the  condenser,  ^nd  to  in- 
crease the  fire,  so  that  steam  of  a  higher  temperature  and  greater 
density  may  be  produced  in  a  given  time. 

Mayjr  of  the  subsequent  observations  made  by  Mr.  Lester  apply 
to  the  vibrating  cylinder  en^ne  in  general^  whilst  others  are  more 
iMurticulariy  appropriate  to  his  modification  of  it.  The  vibrating  cy- 
linder has  been  generally  suspended  upon  trunnions,  at  or  n^ar  its 
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middle;  the  cylinder  hat  aldo  been  plaeed  both  Terticdiy  aid  heri- 
sontally.  *  The  pecntitr  feature  ef  If  r.  Lester't  ennne  is  the  pUimg 
ef  the  tmnnions  apen  which  it  is  sospeiided,  and  Aroagh  which  Utt 
steam  is  suppUed,  at  the  upper  end  of  the  cylinder^  in  order  to  grre 
it  a  tendency  to  vibrate  as  a  pendnlumt  from  which  drcamstuiee  its 
name  has  been  deiiTod.  Mr.  Lester  obsenres,  that  <^  One  advantage 
of  the  ifendahm  engine  is  obvions,  not  only  to  a  mechanic,  bat  to 
any  person  not  at  aliskillod  in  mechanicSf  on  the  first  inspection  of 
tiie  enctne,  or  even  a  print  of  one^  namely,  tiie  application  of  the 

Eiwer  ny  connecting  the  piston  rod  kmnmatdu  with  the  cranlc  pin. 
ere  the  lever  beam,  connecting  rod,  and  all  the  geaitnc  and  appa- 
ratus of  whatever  kind,  interposed  between  the  piston  rod  and  crank 
fein  fixed  en^nes  of  all  desenptions,  is  at  once  dispensed  with. 
cost  of  maintainins;  this  gearing  is  thns  avoided.  This  part  of 
the  machinery,  in  flxeo  engioe^,  is,  as  every  practical  engineer  well 
knows,  very  lime  to  get  out  of  order,  and  Ihie  engine  most  occasional* 
1  y  be  stopped  to  repair  it.  This  inconvenience  is  also  saved  by  the  pen- 
dalnm  engine.  And  then,  this  gearing  or  intermediate  machineiy, 
in  some  fixed  engines,  as,  for  instance,  an  engine  standing  on  end, 
and  workine  Upwards  by  a  connecting  rod,  ooostantly  o[^ses  the 
motion  of  the  crank,  by  its  gravity,  except  at  the  deadf  ^nts,  when 
the  connecting  rod  is  precisely  perpendicular.  The  resisiittce  from 
this  cause  is  not  mat,  but  whatever  it  may  be,  it  is  saved  in  the  |)en- 
dolum  engine.  Again,  this  intermediate  gearing  is  liable  to  friction, 
whidi  is  a  constant  impediment  that  must  be  overcome  by  a  constant 
expenditure  of  power  tor  this  purpose.  The  pendulum  eneine  avoids 
tiiiS'impediment.  By  eonsidering  how  much  power  would  be  reqni- 
site  to  Keep  this  intermediate  gearing  and  machinery  of  a  fixed  en- 
giae  in  motion,  preciseiy  as  it  moves  when  the  engine  is  in  operation, 
some  estimate  may  be  formed  of  the  saving  of  powery  made  in  this 
particular,  by  the  pendulum  engine^  This  sin^e  advantsge  of  that 
engine,  unless  it  is  oi^t  by  some  important  disadvantaffe,  will,  the 
inventor  apprehends,  be  a  sufficient  ground  for  a  decided  preference 
of  it  But  It  has  other  advantages  which  are  eencmved  to  be  of  much 
greater  importance.'' 

In  producing  a  rotary  motion  from  the  piston  red  of  a  fixed  cyMn- 
der,  the  action  of  the  rod,  excepting  at  the  dead  points  of  tho  crank, 
is  never  direct,  the  bar  whicb  connects  the  piston  rod  witik*the  crank, 
always  tends  therefore  to  force  the  piston  rod  laterallyi  to  prevent 
this  effect,  slides,  or  parallel  rods,  are  provided,  upon  wlnoh  a  por- 
tion of  the  power  is  expended^  Pswer  is  consequently  loot  bodi 
from  the  angular  action  upon  tbn  erank,  and  the  friction  arising  fima 
the  lateral  pressure.  <<  w  hen  the  connecting  rod  is  three  times  ^ 
length  of  tkfis  crank,  (which  has  been  considered  by  machinists  a  safe 
proportion  of  ihese^parts,)  the  saving  of  power,  made  OKrely  by  Its  di- 
rect application  in%e  pendulum  engine,  is  16 IM  per  eent  When  a 
loncer  connecting  rod  is  used  for  the  fixed  engine,  the  difsrance 
will  be  less.  The  connecting  rod  and  crank  are,  howcfver,  very  fre- 
quently about  in  the  above  proportion  in  fixed  engines.  This  saving 
is  a  matter  of  demonstration  by  the  easy  and  ordinary  process  of  the 
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raMlttfim  of  »  fbreQ^  indirectlj  applied,  into  the  two  paftft-— tktt 
wbich  is  lost,  and  that  which  takea  effect.  For  this  eoperioritjr  of 
the  pendaloiii  eii|pBe,  therefore,  I  have  only  to  refer  to  lines  and 
figures,  and  a  familiar  principle  in  mechanics." 

With  a  fixed  cylinder,  if  the  cylinder  itself,  the  staffing  box  through 
whkh  it  passes,  and  its  connexion  with  the  slide,  or  beam,  do  not  all 
perfectly  coincide,  there  is,  conseqnently,  a  continued  tendency  to 
bend  or  brieak  the  piston  rod  j  and  where  tl^  strength  is  such  as  to  re- 
list this,  there  is  yet  a  tP^^  ^"^^  ^  ^^  robbing  parts,  and  a  consi* 
deraUo  loss  of  power*  The  pendnlnm  engine  being  to  a  considerable 
extent  exempt  from  this  lateral  preMore,  appears  by  the  certificates 
even,  to  require  packing  only  one-fourth  as  often  as  the  ordinary 
fixed  engine. 

Hie  tendency  of  the  pendulum  engine  to-a  Tibnitory  motion,  the 
hiTentor  states,  gives  to  it  a  manifest  sqperiority  over  the  ordinary 
vibrating  cylinder,  hung  upon  its  centrei  the  whole  tendency  of  the 
latter,  wnen  put  into  motion,  being  to  a  continuance  of  it  in  a  circle; 
whilst  the  former,  dMying  the  law  of  gravitation,  always  tends  to  a 
vibratory  motion.  Mr.  Lester,  in  his  description,  enters  into  some 
estimates  founded  upon  the  length  of  the  pendulum  which  vibrates 
seconds,  (S9i  inches,)  and  that  of  a  pendulous  cylinder  which  should 
vibrate  in  the  same  time,  intended  to  exhibit  tlye  advantages  result- 
ing from  this  structure*  His  calculations  upoq  this  point  are  neces- 
sarily somewhat  vague,  as,  from  the  attendin{||  circumstances,  they 
do  not,  in  fiict,  admit  of  any  thing  like  precision;  he  observes  that 
<*  In  regard  to  gravity,  the  cylinder  of  the  pendulum  engine  will  re- 
present a  pendulum  of  a  litUe  less  than  two-thirds  of  &e  length  of 
the  cylinder  of  the  engine,  so  that  a  pendulum  engine,  of  which  the 
cylinder  is  fbur  and  a  half  feet  in  length,  will,  as  far  as  gravity  and 
oscillation  are  ooncemed,  represent  a  pendulum  of.  SO  to  S6  inches 
in  length.  As  such  a  pendulum  vibrates  seconds,  it  follows  that  an 
engine  of  which  the  cylinder  ia  four  feet  and  a  half  in  length,  will 
pedhrm  SO  to  55  revolutions  in  a  minute,  without  the  least  disturb- 
ance or  impediment  from  its  gravity;  and  an  engine,  of  which  the 
cylinder  is  twenty<4even  inches  in  length,  will  perform  somewhere 
about  50  or  60  revolutions  a  minute,  without  any  obstruction  from 
this  cause.  To  this  degree  ther^  can  be  no  question  that  gravity 
concurs  perfectly  with  the  motion  of  the  cylinder  of  the  pendulum 
engine.  But  it  appears  from  the  facts  stated  in  relation  to  the  en- 
gines already  in  operation,  that  it  may  be  run  at  double  this  velocity 
at  least,  to  advantagO.  The  engineer  of  the  pendulum  engine  at  the 
Navy  Yard  in  Charlestown,  from  observing  the  action  of  the  engine, 
estimates  that  it  ml^ht  be  advantageously  driven  a  hundred  revolu- 
tions a  minute.  This  allows  of  a  greater  velocity  than  that  at  which 
a  fixed  engine  can  be  driven  without  endangering  its  gearing." 


The  dtterenoe  between  a  pendulum  of  30  inches,  and  one  of  S9i 
inches,  is  too  great  to  admit  of  the  conclusion  that  they  each  vibrate 
seconds.  We  apeak  of  this  only  as  a  matter  of  calculation  which 
doias  not  do  much  towards  establishing  the  point  insisted  upcm;  and 
indeed  it  is  admitted  both  by  Mr.  Lester  and  those  who  have  used 
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his  enginet  that  the  rapidity  of  its  action  may  Tarjgreatljr  from  that 
of  its  natural  vibration^  without  any  apparent  inconvenience;  and 
tfnch  we  should  have  anticipated  would  prove  to  be  the  case.  Were 
the  fact  otherwise,  we  should  view  it  as  a  serious  disadvantage,  as 
the  number  of  vibrations  made  in  a  ^ven  time,  cannot,  in  the  work- 
ing of  a  steam  engine,  be  rendered  uniform  under  tiie  varying  circum- 
stances of  its  application. 

<*  Another  advantage  in  the  plan  and  construction  of  this  engine, 
remaining  to  be  mentioned,  arises  from  its  working  in  a  frame,  the 
parts  of  which  always  maintain  the  same  relation  to  each  other,  and, 
as  it  has  in  its  o|>eration  no  tendency  to  displace  any  fixtures  or.  dis- 
turb the  foundation,  a  great  expense  is  saved  in  these  respects,  in 
putting  up  the  engine,  more  especially  in  places  where  it  is  difficult 
to  get  a  good  foundation.  The  pendulum  engine  only  requires  a 
foundation  sufficient  merely  to  support  the  we^gkt^  wi^ut  any  ne- 
cessity of  providing  for  extraneous  resistance  to  the  action  of  the 
machine  itself,  as  in  the  case  of  a  fixed  engine.  "^ 

«  On  this  engine  beina;  first  put  into  operation,  a  query  was  sug^ 
gested  whether  it  would  have  a  greater  tendency,  than  a  fixed  en- 
gine, to  wear  the  cylinder  ovaling  or  untrue«  I  felt  great  confidence 
from  the  first  that  it  would  not  prove  to  be  liable  ta  this  objection, 
and  experience  has  fully  shown,  as  will  appear  from  the 'certificates 
annexed,  that  with  any  reasonable  skill  ana  care  in  keeping  it  pack- 
ed, it  will  wear  perfectly  true,  which  is. not  always  the  case  with 
fixed  engines,  even  with  the  greatest  attention  of  the  engine.er.  80 
far,  therefore,  from  there  beine  any  objection«to  it  in  this  respect,  it 
might  be  enumerated  as  one  of  its  advantage8,--ihat  it  is  less  liable  to 
wear  the  cylinder  unequalljr,  than  a  fixed  engine}  tiiou^  there  is  no 
doubt  that  an  en|;ine,  on  this,  or  any  other  ^an,  mtf  wear  the  cy- 
linder unequally  m  case  of  grabs  negligence  in  keeping  it  packed/'    . 

«<  As  practical  application  and  use  are  the  true  tests  of  all  ma- 
chinery,^! have  requested  some  persons  who  have  been  acquainted 
with  the  operation  of  this  engine,  to  make  statements  of  the  results 
of  their  experience  and  observation.  Their  statements  are  annexed. 
They  are  made  by  persons  who  have  no  interest  whatever  in  obtain- 
ing for  the  machine  a  better  reputation  than  it  merits.  Some  of  them 
are  persons  of  mechanical  science,  others  are  practical  enrineers;  and 
a  number  of  them  are  sufficiently  well  known  to  the  public,  to  insure 
confidence  in  their  statements  and  opinions." 

We  cannot  insert  the  whole  of  the  certificates  in  consequence  of 
their  great  length;  we  therefore  makean  abstract  from  them^  contain- 
ing wbat  relates  particularly  to  the  action  of  the  engine. 

CERTIFICATES. 

No  AH  Butts,  Engineer  of  the  Navy  Yard,  Gharlestown,  states  that 
one  of  Mr.  Lester's  engines  had  beeii>  used  by  him  for  two  years; 
that  he  had  found  it  greatly  superior  to  those  on  the  old  plan;  requir- 
ing packine^much  less  frequently,  and  keeping  in  order  much  longer. 
That  it  had  no  tendency  to  wear  oval.  Tne  engine  has  a  nine  inch 
cylinder,  and  a  twe0ty-eight  inch  stroke.  It  has  nin  about  16  hours 
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per  daj;  mt  times  it  has  worked  six  pumps  and  driven  four  lathes  for 
turning  iron,  &c.  and  two  grind  stones.  Two  of  the  pumps  lift  a 
column  of  about  forty  feet  each,  weighing  about  a  ton.  The  four 
smaller  lift  16  feet,  the  column  of  each  weiging  about  800  lbs.  The 
stroke  of  the  large  pumps  about  33  inches;  those  of  the  smaller  24. 
The  strokes  of  the  pump  as  compared  with  those  of  the  engine,  are 
as  7  to  25.  The  boiler  is  18  feet  long,  and  3  in  diameter.  The 
usual  pressure  from  20  to  30  lbs.  per  inch. 

L.  Baldwin,  Esq.  En^neer  of  the  Dry  Dock,  Gharlestown  Navj 
Yard,  says: — ^*^  The  engine  was  first  set  to  work  in  May,  1828,  and 
has  ever  since  been  daily  used  in  pumping  water  from  the  founda- 
tion of  the  dock.  No  part  of  the  machinery  has  given  way,  nor  haa 
the  engine  failed  to  do  all  the  work  which  was  required.-  It  has,  in 
every  respect,  aiiswered  my  expectation,  and  were  I  to  engage  in  a 
similar  undertakin(|^,  I  Would  obtain  a  similar  engine  for  the  same 
service.  Its  simplicity  and  compactness  render  it  peculiarly  adapt- 
ed to  constructions  lilce  the  dock,  where  a  slight  and  temporary 
foundation  only  can  be  had.  I  have  always  viewed  its  operation 
with  peottliar  pleasure,  and  am  convinced  that  it  has  been  more  eco- 
nomical than  any  other  engine  of  the  same  power  I  could  have  pro- 
cured. I  r^ret  I  had  not  procured  one  like  it  for  draining  the  works 
of  the  Norrolk  Dock  in  Virginia. 

Alexander  Paris,  Superintendent  of  the  Dry  Dock,  certifies  to 
the  facts  before  stated,  and  to  the  eeneral  excellence  of  the  ^engine; 
and  a  similar  certificate  is  given  by  eighth  other  persons  employed 
there. 

From  the  Woollen  Manufactury  of  Benjamin  Subset,  Esq.,  in 
Dedham',  there  are  several  testimonials  of  its  goodness.  Aft^  a  long 
and  fair  trial  its  parts  were  all  in  excellent  order,  and  it  did  not  re- 
quire packing  more  than  three  or  four  times  a  year. 

^<  JSxiraci  tfa  ktierfrom  the  Rev.  Enoch  Btnif  Xff  Manchteter^  Conn, 
dated  June  Uf  ISSO. 

It  is  now  six  months  since  I  have  had  jrour  pendulum  en^ne  in 
operation.  It  works  well.  From  a  practical  as  well  as  scientific 
acquiuntance  with  the  various  engines  now  in  use,  I,  at  the  first  ex- 
amination, (viz.  at  the  Dry  Dock  in  Gharlestown,)  pronounced  it  in 
my  own  mind  vastly  superior  to  any  other  plan,  and  from  operating 
,  it  for  six  months,  (during  which  time  it  has  never  been  repacked,; 
in  my  manufactory,  I  am  fully  confirmed  in  my  opinion  of  its  supe- 
riority; it  is,  you  know,  only  a  four  and  a  half  inch  calibre,  1 8  inches 
stroke,  and  I  run  it  but  35  revolutions  per  minute:  (it  would  be  ad- 
viseable  to  run  it  much  quicker,  but  this  speed  is  best  for  my  work,) 
and  with  steam  at  about  25  lbs.  per  inch,  it  drives  my  fulling  mill, 
calender,  shearing  and  diqring  machines,  and  raises  the  water  for 
the  works  by  a  pump  of  4  inch  calibre  and  9  inches  stroke,  from  a 
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wdl  S5  feet  deep  I  have  niii  it  three  daje  wiJb  one  eoid  of  2  feet 
wood,  (oeky)  which  is  safficieot  The  sinplioitj  of  it  it  adoiurable* 
It  exhibits  all  its  iMJrts  in  operation  at  a  single  view.  I  hare  no  tiw* 
Ue  in  keeping  it  ti^t  ana  in  order-Hind  I  do  not  hesitate  to  aaj 
tiiat  it  willy  with  a  given  quantity  of  steam,  prodnoe  an  effect  80  per 
cent  greater  than  can  be  produced  in  ooo  of  the  same  size  stationary 
cylinder.  This  arises  from  the  great  diminutioii  of  friction,  by  the 
direct  application  of  the  power  to  the  crank.  It  mne  pernctly 
smooth— no  noise— and  with  proper  attention  no  way  liable  to  get 
out  of  order.  Those  who  want  steam  power,  need  only  make  them- 
selves acouainted  with  the  pendulum  eu^ne  to  give  it  at  once  a  de- 
cided preference  to  every  other  kind  now  in  use-*-fer  it  only  wants  to 
be  known  to  be  preferred,  and  this  is  the  engine  that  is  fitted,  from  ite 
construction,  (and  the  only  one,)  for  rail-roads.  I  need  not  wish 
you  great  success  in  introducing  it|  the  intrinsic  excdlency  of  tiia 
invention  must  insure  it.  If  my  opinion  it  of  any  service  to  yon  in 
forwarding  its  introductioa,  yon  are  at  liberty  to  make  what  use  of 
it  yon  think  proper* 

Yoursy  &c. 

£.  Bon." 
Mr.  K.  A.  Lestbr. 

The  accompanying  plate,  with  the  references  thereto,  exhibit  with 
sufficient  clearness,  the  general  structure  and  arrangement  of  the 
enginte. 


FRANKLIN  INSTITUTE.      <f 
ManMjf  MttOng. 


The  stated  monthly  meeting  of  the  Institute  was  held  at  their  Half 
on  Thursday  evenine,  June  ^,  1831. 

Mr.  Samubl  V.  Merrick  was  appointed  chairman,  P.  T.  and 
Mr.  Frederick  Fralbt,  Recording  Secretary,  P*  Tm 
The  minutes  of  the  last  meeting  were  read  and  approved.  ^ 
The  following  donations  were  presented  to  the  Institute,  viz. 
By  Howell  Hopking,  Esq* 

Tkt  Omtieman  and  Cabinet  Maker^s  Director,  bring  a  coUettian 
of  the  most  ekgant  and  n$^  designs  of  Household  FUmiturej 
1762. 
By  Messrs.  Carey  &  Lea.  .   . 

77ke  nature  and  properties  of  the  Sugar  Cane,  with  practical 
directions  for  the  improvement  of  its  cuUure,  and  the  rMtnu- 
facture  of  its  products,  by  G.  /?.  Porter. 
By  Messrs.  G.  &  C.  &  H.  Carvill,  New  York. 

Treatise  on  the  Steam  Engine,  by  James  Renwick,  LL.  D. 
A  Compendium  of  Mechanics^  or  a  Text  Book  for  Engineers, 
Millwrights,  \c.  by  Robert   Srunton,  with  additions   by 
James  Renmck,  LL.  D, 
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Bj  Mr.  R«  S.Gilbert 

'  The  Cabinet  of  NtUural  Hietory^  and  American  Rural  Sporie^ 
No.  6,  voL  let. 

The  corresponding  secretary  laid  on  the  table  the  following  woricsy 
received  in  exchange  for  the  Jonrnal  of  the  Institute. 

London  Journal  of  Arts  and  Sdencea^  for  May,  1831. 

7%e  Repertory  of  Patent  Inventions,  for  May. 

Tl^e  Mechanics^  Magazine^  for  April. 

The  Register  (f  Arts  and  Journal  of  Patent  InventumSj  for  May. 

The  Joumalifthe  Royal  Institution  of  Great  Britain^  for  May. 

Recueil  Industrielf  for  January. 

BibKothdque  Physico-econotntquej  for  March. 

Bulletin  de  la  Sodeti  d? Encouragement  pour  V Industrie  NaHonakf 
for  December,  1831.. 

American  Annals  of  Education  and  Instruction^  for  June. 

The  American  (Quarterly  Review^  for  June. 

The  Ladies^  Book,  for  June. 

Museum  of  Foreign  Literature,  Science,  dtul  Arts,  for  June.  . 

The  committee  on  Inventions  presented  their  reports^  on  the  fol- 
lowing subjects,  viz  f 

On  Mr.  Thomas  Earle's  improved  Steam  Boiler. 

On  Mr.  Charles  Thompson's  machine  for  making  Window  sashes. 

On  Mr.  Ebenezer  Whiting's  machine  for  cutting  Bungs  for  Casks. 

Which  were  read,  and  on  motion  referred  to  the  committee  on 
publications,  with  power  to  publish. 

George  W.  Smitn,  Esq.  to  whom  was  referred  the  question-— 

What  is  the  best  unguent,  and  the  most  economical  mode  of  its 
application,  to  diminish  the  friction  of  rail-way  cart,  locomotive  en- 
gines, and  other  machinery  of  similar  construction;  stated,  that  the 
results  of  several  experiments  which  have  recently  been  made,  have 
led  to  the  conclusion,  that  the  finest  qualijy  of  sperm  oil  most  effec- 
tually relieves  machinery  from  the  effects  of  friction.  As  the  ex- 
periments, above  alluded  to,  were  still  under  consideration,  and 
others  about  to  be  tried,  to  test  the  correctness  of  the  conclusions 
already  drawn,  he  reauested  that  the  consideration  of  the  question 
should  be  named  for  discussion  at  a  future  meeting;  and  assured  the 
meeting,  that  as  soon  as  the  decision  of  the  final  experiments  should 
be  known,  he  would  lay  the  results  before  the  Institute. 

Professor  A.  D.  Bache  remarked,  that  Mr.  Wood's'experiments  on 
the  friction  in  rail-way  carriages,  had  shown  Ihe  fact  to  be  in  that 
case,  as  stated  by  Mr.  Smith,  and  that  those  of  Rennie  led  to  the 
conclusion,  that  the  nature  of  the  unguent  should  bear  some  relation 
to  the  weights  to  be  supported,  or  resistances  to  be  overcome,  the 
more  fluid  unfl;uents  applying  best  to  light  loads. 

^  After  which  Mr.  J.  M'llvaine  stated,  that  in  using  the  various 
kinds  of  uneuents  on  his  machinery,  he  had  .come  to  tne  same  con- 
clusion as  that  stated  by  Mr.  S.  that  the  best  quality  of  sperm 
oil  was  the  most  beneficial;  having  considered  it  as  a  Question  of 
much  importance,  he  had  devoted  a  considerable  time^to  tne  subject, 
and  was  very  particular  in  making  his  observations.    He  further 
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reinarkedf  that  the  oil  should  be  carefdlj  cleansed,  and  deprived  of 
those  parts  which  water  coold  remoTO. 

Samuel  Y.  MsamcK,  ChairvMn. 
Fbbdbricr  Fralt,  Recording  Secretary^  P.  T. 


REPORTS 

of  the  Standing  Committee,  appointed  by  the  Franklin  Ijustitate^  to  examine 
the  merits  of  such  inventions  or  improvements  as  may  be  submitted  to  their 
consideration. 

On  0  Machine  for  Cutting  Btrngefor  Caaksj  fyc,  by  Mr.  Ebknrzkr 

Whitiho. 

The  committee  on  inventions,  to  whom  was  referred  the  con- 
sideration of  Mr.  Whiting's  bung  cutter, 

Report*  That  in  the  opinion  of  the  committee,  the  very  compact 
and  simple  machine  of  Mr.  Whiting  is  eminently  calculated  to  an- 
swer the  purpose  of  its  invention.  They  find  that  it  consists  of  a 
shaft  six  or  eight  inches  long,  to  be  fixed  in  the  mandrel  of  a  lathe. 
In  the  other  end  of  die  shaft  is  a  pin  capable  of  retreating  a^unst  a 
spiial  spring,  within  a  cylindrical  cavity  at  its  axis.  ^  On  this  shaft, 
at  convenient  distances,  are  two  transverse  staples,  in  one  of  which 
is  a  joint  of  the  cutting  part  of  the  tool,  while  the  other  (nearer  the 
cutting  end)  serves  as  a  guide  to  the  cutter,  in  its  movement  about 
said  joint.  The  catting  part  is  kept  at  a  proper  distance  from  the 
shaft  by  a  spring  between  the  two,  admitting,  however,  sufficient 
motion  to  give  the  conical  form  to  the  bung. 

From  the  specimens  of  its  work  which  accompanies  the  description, 
there  exists  no  doubt  in  the  minds  of  the  committee,  of  the  entire 
adaptation  of  this  machine  to  its  intended  purpose,  and  they  feel  en- 
tire confidence,  that  brewers,  distillers,  and  others  having  occasion 
for  a  large  number  of  cask  bungs,  will  find  their  interests  promoted 
by  using  Mr.  Whiting's  machine. 


On  a  machine  for  making  Window  Sashes^  by  Mr*  Chas.  Thompson, 
PoughktepMy  New  Fork* 

The  Committee  on  inventions  to  whom  was  referred  the  considera- 
tion of  Mr.  Charles  Thompson's  <*  Machine  for  making  Window 
Sashes,". 

Report,  that  the  committee  have  examined  with  care  the  models 
accompanying  the  specification  of  this  machine,  and  that  they  have 
seen  specimens  of  window  sashes  stated  to  have  been  made  by  the 
machine  as  now  in  operation  on  a  large  scale. 

The  ^*  machine  for  makine  window  sashes,"  as  seen  in  the  raodds 
before  the  committee,  li  in  fact  a  series  of  no  less  than  eight  inde- 
pendent machines,  to  each  of  which,  motion  is  communicatee  by  any 
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coDtiBnient  mover,  through  bands  and  pulleys,  and  thence,  when  ne« 
cessary,  through  cranks,  tangent  screws,  and  cog  wheels*  The  ope- 
rations of  sawing  off,  slitting,  cutting  tenons,  making  monions,  and 
dovetails,  are  all  performed  by  circular  saws,  furnished  with  suitable 
carriages  and  supports  for  the  stuff  on  which  these  several  operations 
are  to  oe  effected. 

The  cutting  of  grooves  is  performed  by  cutters  revolving  in  the 
manner  of  circular  saws. 

The  planing,  ovoloing  and  rabbeting,  are  executed  by  suitable 
l^anes,  moving  with  alternate  motion  in  a  convenient  frame,  in  con- 
nexion with  a  fly  wheel  intended  to  produce  regularity  of  action. 

The  mortising  and  coping  are  also  |>erformed  by  the  alternate  ver- 
tical motion  of  chisels,  acting  on  the  pieces  placed  Upon  supports,  or 
carriages,  benehth  them. 

The  boring  of  holes  for  all  the  pins  in  the  completed  sash  is  eflfect- 
ed  simultaneously  by  a  number  of  bits,  moved  by  pulleys,  connected 
by  a  common  band,  arid  placed  in  a  frame  which  serves-the  addi- 
tional purpose  of  pressing  up,  tightening,  and  giving  the  true  rectan- 
gular ngure.to  the  sash. 

The  committee  discover  in  the  several  machines  an  ingenious  ap- 
plication of  established  principles  and  devices  in  mechanics,  each 
ap])arently  well  suitecl  to  discharge  the  office  which  the  inventor  has 
assigned  to  it. 

Tne  very  nature  of  the  work  to  be  performed  implies  the  necessity 
of  various  and  somewhat  complicated  machinery;  but  the  committee 
do  not  find  any  part  which,  in  the  extensive  operations  of  the  machine, 
could  be  advantageously  dispensed  with. 

The  machine  for  cutting  tenons  is  furnished  with  an  apparatus  for 
reversing  the  motion  of  the  endless  chain  which  carries  the  piece 
to  be  cut,  and  also^with  an  arrangement  for  varying  the  speed  of 
said  chain.  These'parts,  though  not  constantly  employed,  may  pro- 
bably be  found  useful,  the  former,  to  facilitate  the  removal  of  a  piece 
whenever,  by  accident,  the  saws  become  clogged,  and  the  latter  io 
accommodate  the  amount  of  work  to  be  done  in  a  given  time  to  the 
state  of  the  saw  teeth,  and  to  the  thickness  and  condition  of  the  tim- 
ber. 

The  committee  feel  assured  that  the  machines  now  exhibited  in 
model,  may  be  found  capable^  if  well  constructed  in  working  size, 
and  adequately  superintended,  of  executing  a  large  amount  of  sashes 
in  a  day,  and  of  diminishing  the  expenses  of  buuding,  which,  in  ra- 
pidly growing  towns  and  cities,  and  in  newly  settled  districts.of  our 
country,  is  frequently  no  inconsiderable  obstacle  to  the  progress  of 
hnprovemcfbt 

The  work  presented  from  the  manufactory  at  Poughkeepsie  was 
free  from  blemishes,  and  highly  satisfactory  m  point  of  stability. 

The  committee  can  cheerfully  recommend  this  machine  to  the  at-^ 
tention  of  builders. 
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AMERICAN  PATENTS. 

LIST  OF  AMXRICAN  PATEKTS  WHICH  ISSUED  IN  APRIL,  1831. 

>      With  Remarks  and  JSxenqdifieatums,  by  the  Editor. 

1.  For  a  machine  for  washing  Gold  Ore^  and  alluvial  aurife- 
rous earth;  John  Powell,  Salisbury,  Rowan  county^  North  Caro- 
lina, April  1.  Granted  in  pursuance  of  a  special  act  of  Congress, 
passed  February  12th,  1831;  the  applicant  not  having  resided 
two  years  in  the  United  States. 

The  washing  in  this  machine  is  to  be  performed  in  a  large  shallow 
bowl,  which  is  best  formed  of  cast  iron.  For  ordinary  machines 
this  bowl  may  be  three  feet  in  diameter,  and  one  foot  in  depth.  The 
inside  is  to  be  turned  perfectly  smooth,  and  at  the  bottom  or  it  a  cup- 
like cavity  is  to  be  turned,  ^hich  may  be  three  inches  in  diameter, 
and  half  an  inch  in  depth.  This  bowl  is  to  be  placed  on  a  vertical 
shaft,  and  is  to  receive  a  rotary  motion,  by  means  of  a  crank,  and 
bevel  gears.  The  ore,  or  earth,  to  be  washed,  is  placed  in  the  bowl, 
to  which  water  is  supplied  in  any  convenient  manner.  When  caused 
to  rotate,  the  centritugal  force  will  throw  the  water,  with  ih^  stones 
and  light  earthy  matter,  over  the  edge  of  the  bowl,  whence  thev 
fall  upon  an  inclined  plane,  and  are  conducted  off.  The  gold,  with 
the  heavier  species  of  sand,  and  particles  of  plumbago,  collect,  from 
their  superior  specific  gravity,  in,  or  near,  the  cup  at  the  bottom  of 
the  bowl.  Mercury  is  sometimes  to  be  used  for  the  purpose  of 
amalgamating  the  finer  particles. 

Some  rakes  and  scoops  are  described,  which  are  necessary  auxili- 
aries in  the  process  of  washing. 

The  whole  machine  is  considered  as  new,  no  claim  being  made  to 
any  of  its  particular  parts,  or  to  their  arrangement. 


2.  For  an  improvement  in  the  Thrashing  Machine;  Gideon 
Cande,  and  Joseph  Tousey,  Rochester,  Monroe  county,  New  York, 
April  1. 

The  beaters  consist  of  iron  bars  let  into  erooves,  or  spaces  in  a 
cylinder,  and  extending  from  end  to  end.  The  hollow  segment  con- 
sists of  bars  each  fixed  m  separate  slots  in  end  pieces,  and  borne  up 
to  their  places  by  means  of  spiral  springs. 

The  claims  are  to  *<  the  manner  in  which  the  iron  bars^or  beaters, 
are  constructed  and  attached  to  the  convex  cylinder;  and  the  man- 
ner in  which  the  ends  of  the  bars  in  the  concave  cylinders  are  fixed, 
so  that  each  iron  bar  may  recede,  as  grain  or  other  objects  which  enter 
the  machine  maj^e  it  necessary. 

3.  For  a  machine  for  making  Wood  Screws;  Hazard  Knowles, 
Colchester,  New  London  county,  Connecticut,  April  1.  * 

A  machine  to  manufacture  wood  screws,  is,  of  necessity,  one  of 
considerable  complexity,  as  is  evinced  by  all  the  machines  for  this 
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purpose  which  have  been  patented  both  here  and  in  England.  In  the 
present  instance  the  specification  and  references  to  the  drawings  oc- 
cupy nearlj  thirty  pages  of  foolscappaper;  the  description  has  evi- 
dently been  given  with  great  care.  There  is  no  claim  made,  which  is 
to  be'regretted,  as  there  must  necessarily  be  some  parts  common  to 
this  and  other  machines  for  the  same  purpose.  We  do  not  think  it 
necessary  to  attempt  an  eicplanation  of  the  structure  of  that  now  pa- 
tented. 


4.  For  applying  the  Circular  Saw  to  the  cutting  of  Laths; 
Chaning  Madison,  Miamiesburg,  Montgomery  county,  Ohio, 
April  4. 

The  patentee  savs,  '*  My  claim  to  the  invention  of  this  lath  ma- 
chine, consists  in  the  application  of  the  circular  saw  to  the  cutting  of 
lath  off  slabs  at  saw  mills,  as  before  mentioned." 

We  are  very  apprehensive  that  a  claim  to  the  application  of  the 
circular  saw  to  the  cutting  of  laths,  would  not  be  tenable,  even  if 
the  thing  had  never  been  done,  as  the  saw  has  been  long  in  use  for 
sawing  strips  in  general;  but  its  particular  application  to  the  sawing 
of  laths  has  been  before  patented.  There  must,  therefore,  be  some 
novelty  in  the  construction  of  the  machine  upon  which  to/oand  a 
valid  claim. 


5.  For  improvements  in  Metallurgical  operations  for  ac- 
celerating and  Improving  the  manipulations  ingeneral,  with  the 
use  of  anthracite  coal  in  particular;  Richard  Wilcox,  Patterson, 
Essex  county.  New  Jersey,  April  6. 

This  is  thefirst  of  a  series  of  three  patents,  all  tending  to  the  same 
end,  as  being  parts  of  a  general  system  for  the  reduction  of  metallic 
ores,  and  particularly  that  of  iron. 

The  second  patent  has  the  following  title. 

6.  For  improvements  in  Metallurgical  operations ^  by  the  in- 
troduction and  adoption  of  chemical  agents  which  prevent  the 
ores  from  oxidating,  or  volatilizing,  either  from  a  redundancy  of 
caloric  evolved  during  the  fluxing  of  the  ores,  .or  the  deleterious 
action  of  the  gases,  either  in  blast,  reverberatory,  or  cupola  fur- 
naces or  forges,  &c.  Together  with  further  iipprovements  in 
divers  sorts  of  furnaces,  cupolas,  dec.,  April  5. 

The  third  patent  i 


7.  For  improvements  in  Metallurgical  operations,  in  the 
manipulsttion  of  metals  in  general,  with  bituminous  coal,  charcoal, 
coke,  wood,  peat,  &c.  April  5. 

The  series  occup]r  forty  well  filled  pages,  and  furnish  an  essay  on 
metallurgical  operations,  rather  than  a  mere  detail  of  the  improve- 
ments claimed,  and  such  other  matter  as  might  be  necessary  to  ren- 
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der  the  natare  of  these  improvementa  clear  and  intelligvUe.  The 
drawiDga  cootain  21  separate  representations  of  fnrnaces  in  section. 
To  give  an  analysis  of  these  patents  would  demand  more  time  and 
apace  than  we  can  Afford^  In  the  fir^t  there  are  six  leading  improve- 
ments claimed.  lirst.  The  concentration  of  heat,  bj  the  construc- 
tion of  the  furnaces,  as  exemplified  in  the  drawings^  SeeondL  Sepa- 
rating the  ore  from  the  coal,  or  any  other  combustible  matter,  and 
preserving  them  separate  from  each  other  during  the  manipulations. 
TTnrsi.  Separating  the  metals  in  a  lower  or  secondary  reverberatory 
furnace,  or  furnaces,  sometimes  preserved  at  a  reg;u{ar  and  uniform 
temperature  bj  additional  fires.  Fourth,  Empl6yin]g;  in  this  system 
not  merely  anthracite,  but  other  kinds  of  fuel,  and  using  not  rererbe- 
ratory  only,  but  other  kinds  of  furnaces.  I^h.  Dispensing  with 
the  lai^  quantity  of  oxygen  gas  which  is  usually  forced  into  fur- 
naces when  the  ore  is  in  fusion.  Sixth.  The  reducing  the  iron  to  a 
malleable  state  at  one  operation  without  exposing  the  cast  iron  to  the 
injurious  effects  of  the  oxygen  contained  in  the  atmosphere. 

The  second  specification  describes  the  modes  in  which  a  combina- 
tion of  sand  and  clay  is  to  be  used  in  the  futnaces,  which  mixture  is 
tp  form  a  covering,  or  flux,  to  protect  the  ore  and  the  fused  metal 
from  oxidation,  Tolatilization,  &c.  and  likewise  the  structure  of 
the  furnaces  used  by  the  patentee;  the  principle  upon  which  these 
are  constructed,  it  is  stated,  may  admit  of  numerous  modifications: 
the  general  principles,  or  modes  of  operation,  however  they  may  be 
modified,  are  claimed. as  the  objects  of  the  patent 

The  third  specification  principally  points  out  modifications  in  the 
manipulations,  and  furnaces,  adapting  them  to  the  use  of  fuel  other 
than  anthracite. 

The  intelligence  displayed  in  the  general  contents  of  these  spe- 
cifications inspires  a  belief  in  the  value  of  the  system  adopted.  This 
is  no  place  for  a  critique  upon  the  theoretical  parts  of  the  instru- 
ments before  us,  many  of  which,  although  they  evince  some  acquaint- 
ance with  chemistry,  are  yery  far  from  beins  invulnerable.  If  the 
processes  are  good,  these  mistakes  are  of  little  practical  importance, 
and  we  name  them  principally  for  the  purpose  of  stating  that  a  spe- 
cification of  an  invention,  or  discovery,  is  not  an  instmment  of  rea- 
soning, but  of  description  merely;  that  its  object  is  to  inform  us  how, 
rather  than  why,  a  particular  thing  is  done.  There  are  but  few  of 
those  specifications  which  extend  to  twenty  or  thirty  pages,  as  many 
do,  which  might  not  present  every  thing  that  is  new,  and  requisite,  in 
less  than  one-fourth  of  the  space,  and  with  more  advantage  to  the 
public.  We  are  fully  aware  that  the  aim  of  those  who  draw  them 
up  at  such  length,  is  to  give  in  full  detail  every  thing  which  appears 
to  them  to  bear  upon  the  subject,  and  that  although  unnecessarily 
long^  the  motive  for  making  them  so  is  praiseworthy. 


8.  For  a  Washing  Machine;  Miller  D.  Mulford,  Bloomfield, 
Ontario  county.  New  York,  April  5. 
This  is  a  box,  or  trough,  hung  upon  gudgeons,  and  which  is  to  be 
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rocked  by  hand.    NotwithstandiDg  the  ma^ificenoe  of  this  tnven- 
tioQy  there  is  no  claim  made  to  an j  part  of  it. 

9,  For  a  machine  for  TTirashing  and  Cleaning  Wheat  and 
other  grain ;  Samuel  Lane^  Hallowelt  Kennebeck  county,  Maine, 
April  6. 

(See  specification  at  p»  270.  vol.  vii.) 


10.  For  an  improvement  in  Fuel  for  manufacturing  Mallea* 
ble  Cast  Iron;  Seth  Boyden,  Newark,  Essex  county,  Neve  Jer^ 
sey,  April  6. 

*«  The  improvement  consists  in  applying  peat,  or  turf,  as  a  sobsti* 
tale  for  bituminous  coal,  in  manufacturing  malleable  cast  iron,  as  de- 
scribed in  a  patent  granted  to  me  the  9th  day  of  March,  1831.  The 
improved  fuel,  or  composition  of  peat  and  rosin,  pitch,  or  tar,  is  free 
from  the  injurious  effect  of  the  sulphur  contained  in  the  bituminous 
coal.  Seth  BotdeK.^' 

We  have,  as  in  the  specification  referred  to,  given  the  whole  of 
the  matter  contained  in  the  description  of  the  patentee. 


11.  For  GJass  Frames  for  Pictures^  Looking  Glasses^  ^; 
John  Scott,  Philadelphia,  Pennsylvania,  April  0. 

This  patent  is  taken  for  a  frame  made  of  glass,  whatever  its  form 
may  be,  and  whether  made  in  one  or  more  pieces.  Some  century 
since,  it  was  the  common  fashion  to  make  looking  glass  frames  out  of 
glass  variously  cut,  and  ornamented.  We  are  compelled,  therefore, 
to  place  this  patent  among  the  modem  anHquea^  where  it  will  find 
many  companions. 

We  have  no  doubt  that  the  patentee  prepares  his  frames  in  better 
taste  than  those  made  by  our  great  grand  fathersr,  and  had  his  claim 
been  confined  to  any  new  and  improved  method  of  construction,  it 
might  have  been  good;  at  present  it  is  certainly  too  broad. 

The  drawing  is  without  written  references. 


12.  For  an  improvement  in  the  method  of  flashing  Bags  in 
the  manvfacture  of  Paper;  John  Ames,  Springfield,  Hampden 
county,  Massachusetts,  April  6. 

(See  specification.) 

13.  For  an  improvement  in  the  Scoop  Shovel;  Eli^  Mudge 
and  Rufus  Tenny,  Alexander,  Genessee  county,  New  York, 
April  6. 

A  piece  of  plank  is  taken  which  forms  the  hack  end  of  the  seoop; 
a  piece  of  sheet  iron  forms  the  bottom  and  sides  of  the  shovel,  and 
is  to  be  nailed  on  to  the  edges  of  the  plank.  A  haadle,  £  fiset  S 
inches  long,  is  to  be  attached  to  the  plank,  and  properly  secured  and 
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braced.    This  coDetitutes  the  whole  of  the  conjimt  invention  of  the 
patentees.     There  is  no  claim,  and  no  references  to  the  drawing. 


14,  For  an  apparatus  for  preventing  the  Bursting,  CoUaps- 
ingy  or  Burning  of  Steam  Boilers;  William  A.  Turner,  Wash- 
ington county.  North  Carolina,  April  6. 

This  specification  describes  modes  of  operation  analogous  to  those 
contained  in  the  patent  obtained  on  the  15th  of  lasf  month,  hj  the 
same  gentleman.  There  is  to  be  a  door  or  shatter,  which  maj  be 
placed  in  the  top  of  the  boiler,  which  is  to  open  upon  hinges,  instead 
of  working  in  slides.  Bj  the  intervention  of  several  levers,  this  door 
is  connected  with  the  safetv  valve,  and  when  the  valve  rises,  this 
door,  or  shutter,  is  liberated,  and  is  to  open  and  allow  the  steam  to 
dischai^e  readily.  A  (pamper  is  at  the  same  time  to  close  the  draft 
of  tiie  furnace,  and  streams  of  water  are  to  pour  upon  the  fire. .  Be- 
sides this,  there  is  to  be  a  fusible  metal  piece  attached  to  the  lower 
side  of  the  boiler,  and  when  this  melts,  a  weight  causes  a  rod  to  as- 
cend, which  passes  through  a  stuffing  box  in  the  top  of  the  boiler, 
when  effects  are  to  ensue  similar  to  those  produced  by  the  rising  of 
the  safety  valve.  The  array  of  catches,  levers,  and  other  aroen- 
dages  is  equal,  if  not  superior,  to  that  of  the  former  patent  It  the 
sarety  of  boilers  cannot  be  established  without  the  addition  of  na- 
merous  parts,  every  one  of  which  is  liable  to  deranseroent,  we  must 
make  u||  our  minds  to  run  the  risk  of  explosions,  fhe  effects  of  te- 
merity, ignorance,  and  avarice,  will  not  be  prevented  by  such  means. 
The  present  patentee  has  evidentl v  been  at  much  pains  to  attain  the 
end  oesired,  out  we  are  convinced  that  his  plans,  if  essayed,  would 
prove  to  be  entire  failures. 

There  are  no  claims  made  in  either  of  his  patents* 


15.  For  Making  Coke  from  Anthracite  Coal,  for  smelting 
ores,  and  for  the  preparation  of  steel;  Moses  Isaacs,  Philadelphia, 
Pennsylvania,  April  7. 

The  patentee  informs  us,  that  to  convert  anthracite  into  coke,  he 
piles  il  up  in  the  form  of  an  arch,  or  cone,  leaving  space  for  the 
coQAbostibles,  and  to  heat  it  sufficiently;  for  this  houses  wood,  rosin, 
pitch,  tar,  or  any  similar  substance;  he  places  one  orDther  of  these 
under  the  anthracite,  and  kindles  i^  **  to  expel  the  vapoar,  foul  air,« 
dampness,  &c.  it  renders  porous,  I  throw  on  a  quantity  of  water 
and  flour,  or  water  and  lime  mixed,  or  a  quantity  of  ^lue,  clay,  or 
any  other  earthy  or  other  substance  which  will  dissolve  in  water,  and 
stiffen  or  harden  bv  beine  exposed  to  heat  or  air,  for  the  purpose  of 
cementing  it  together,  which  cools,  and  leaves  it  united,  or  coked, 
free  from  receiving  foul  air,  dampness,'^  &c. 

We  know  something  about  anthracite,  coke,  and  other  kinds  of 
fuel,  but  not  enough  to  appreciate  the  value  of  the  present  disco- 
very; to  those  whose  understandings  are  less  obtruse,  we  therefore 
commit  the  investigation. 
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The  patentee,  it  tppears,  is  not  m  citisen.    He  has  not,  hove? er, 
taken  me  oath  which  the  patent  law  preacrihea  to  alkns. 


16.  For  9L  Metronomef  calkd  "  The  Jiccenting  Metronome!^ 
to  be  used  in  teaching  music ;  Uri  Emmons,  cit j  of  New  York, 
April  r. 

Those  skilled  in  music,  know  that  the  ingenious  Mr.  MaelEel  in- 
vented a|i  instrument  for  beating  time  in  music,  which  he  called  a 
Metronome.  The  beats  were  made  bjr  a  penduUani,  and  the  time 
chansed  bj  moving  a  sliding  weight  upon  its  rod*  Mr*  Emmons,  in* 
stead  of  a  pendulum,  uses  a  flj,  the  wings  of  which  are  adiustabl^ 
as  thej  can  be  made  to  approach  to,  or  recede  from  each  other,  and 
thus  alter  the  time  of  their  gyration. 

The  instrument  is  to  be  wound  up  like  a  time  piece,  it  having  a 
barrel,  and  weight,  connected  with  the  movement  necessary  to  act 
upon  the  fly.  The  time  is  counted  by  hammers  striking  upon  a  bell, 
which  bell  may  be  muffled  by  a  piece  of  leather  interpose  between 
it  and  the  hammers. 

The  claims  are  to  <Uhe  simple  form  and  construction  of  the  above 
described  machinery;  especially  that  of  dividing  the  time  on  die  de- 
grees of  the  wheel,  and  of  arranging  and  lifting  so  as  to  produce  the 
chan^,  and  both  common  and  treble  ttme«  with  all  the  accents  ac- 
cording to  the  different  moods,  together  with  the  construction  and 
application  of  Che  fly  and  index,  by  which  the  different  motions  are 
marked  and  regulated." 


17.  For  a  Vessel  for  boiling  Liquids  qfallieitulsj  Richard 
M.  Beach,  Franklin,  Delaware  county,  New  York,  April  7. 

This  vessel  is  a  wooden  trough  with  a  bottom  of  sheet  metal;  it 
is  to  be  set  in  brick  work,  so  that  the  fire  applied  may  come  in  con- 
tact with  the  bottom  only. 

Wooden  boilers,  with  metal  bottoms,  have  frequently  been  made, 
and  are  applied  to  various  purposes. 


18.  For  tnani^aciuring  Spades  and  Shovels  by  means  of  ma- 
chinery; Charles  Richmond  and  Samuel  Caswell,  Jr^  Taiuiton, 
Bristd  county,  Massachusetts,  April  7. 

(See  spoctfiofttion.) 


19.  For  an  ^'Inclined  Plane  Friction  Roller  Press;**  Lufher 
Carman,  Oxford,  Oxford  county,  Maine,  April  7. 

(See  specification.) 

20.  For  an  improvement  in  th&  art  qf  Chumings  Etiaa  V. 
Coe,  Warwick,  Orange  county.  New  York,  April  7. 

^  The  following  is  a  full  and  exact  description  .of  the  art  or  man- 
ner of  churning  as  invented  or  applied  by  me;  which  consists  in  the 
VoL^VIIL— No.  2.— August,  1831.         15 
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application  or  forcing  ur  into  milk  or  cream,  by  means  of  an  air  or 
forcing  pump,  bellows,  or  other  like  machinery  or  instruments,  pro- 
pelled by  hand,  water,  weight,  steam,  wind,  animal,  or  any  other 
power.  Elias  V.  Coe.** 

The  foregoing  brief,  bat  emphatic,  Vines,  constitute  the  whole  of 
the  speciOcation.  There,  however,  is  a  drawing  accompanying  it, 
with  copious  references,  in  which  a  jack  is  representee,  which  is 
to  be  driven  by  a  weight  of  300  pounds;  this  weight,  through  the  in- 
tervention of  tne  requisite  wheel  work,  a  part  of  which  is  **  a  wheel 
of  three  feet  diameter,  with  120  teeth,"  works  two  pair  of  small 
bellows  which  blow  their  wind  through  a  leather  tube  into  the  barrel 
of  cream.  The  whole  appears  to  us  rather  airy,  notwithstanding  the 
great  weight  employed. 

21.  For  a  Mould  for  making  Scythe  Sneaths;  John  Knight, 
Woodbury,  Gloucester  counhr.  New  Jersey,  April  8. 

A  mould  is  to  be  made  for  the  purpose  of  bending  the  timber  into 
the  desired  curvature,  and  as  the  sneath  is  usually  Gent  in  two  ways, 
the  mould  must  be  formed  accordingly.  This  is  to  be  effected  by 
marking  the  intended  curvature  in  one  direction  upon  a  piece  of  tim- 
ber of  sufficient  thickness,  which  may  then  be  sawed  through  in  the 
line  of  the  curve*  Upon  the  edee  of  one  of  these  pieces  a  furrow,  or 
groove,  is  to  be  made,  having  ue  curvature  in  tne  other  direction; 
the  furrow  must  be  of  such  size  as  to  allow  the  sneath  to  pass  into 
it.  When  these  two  pieces  are  put  together,  they  form  the  mould* 
The  timber  worked  straight,  and  to  the  proper  size,  is  to  be  softened 
by  steam,  driven  endwise  into  this  mould,  and  allowed  to  remain 
until  it  has  obtained  its  proper  set. 

There  is  no  claim  made,  but  as  the  bending  by  steam  is  a  common 
process,  and  not,  therefore,  the  subject  for  a  patent,  the  particular 
manner  of  making  the  moulds  must  be  the  thing  intended  to  be  pa- 
tented; this  we  believe  to  be  new,  and  it  may  consequently  be  legiti- 
mately claimed. 


22.  For  a  Machine  for  making  Horse  Shoes;  David  Antho- 
ny,. Jr.,  Adams,  Berkshire  county,  Massachusetts,  April  8. 

The  horse  shoe  is  to  be  formed  by  means  erf  wheels,  or  rollers,  of 
which  there  are  to  be  four;  they  are  to  be  made  narrow  upon  their 
faces.  These  rollers  have  axes,  the  gudgeons  of  which  run  in  a  strong 
iron  frame,  in  the  centre  of  wfa^ch  their  faces  meet;  they  stand  oppo- 
site to  each  other,  in  pairs,  so  that  a  section  through  their  axes  would 
form  a  -f .  They  are  geared  together  by  bevel  wheels,  and  all  turn 
simultaneously.  Their  edges  are  bevelled,  to  bring  them  in  contact, 
and  their  faces  are  so  formed  that  a  bar  of  iron  passed  between  them 
will  assume  the  shape  required,  and  be  countersunk,  so  that  when 
bent  round,  the  horse  shoe  will  be  in  a  nearly  finished  state.  The 
wheels  may  be  of  such  circumference  as  to  form  three  shoes  at  one 
revolution.    From  these  rollers  the  iron  passes  on  to  an  apparatus 
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for  bending  it  round  in  the  required  cunre.  The  claim  ig  to  <^  the  ma- 
chine for  makine  horse  shoes  as  above  described." 

We  have  no  doubt  that  a  machine  of  the  foregoing  kind,  if  made 
with  great  precision,  will  give  to  the  iron  the  sluipe  desired,  but  as 
regards  the  validity  of  the  claim,  the  same  circumstance  which  inter- 
feres with  many  new  inventumSf  stands  in  the  way  of  this;  it  unfor- 
tunately is  old.  A  machine  of  this  description  was  first  brought  into 
use  in  England,  and  was  eventuaHj  imported  into  France.  Of  the 
period  6f  its  invention  we  are  not  informed,  but  in  the  RteueU  Iit^uw^ 
iriel^  for  December,  1 828,  published  in  Paris,  a  description  and  plate 
of  this  instrument  may  be  found.  It  is  there  denominated  **a  ma- 
chine which  is  to  give  to  iron  ail  the  different  forms  required  in  the 
arts,  by  means  of  a  continuous  rotary  motion."  The  French  account 
remarks  that  by  an  engine  of  eight  horse  power,  operating  upon  a  ma- 
chine of  the  size  designated,  3,000  nails  of  an  inch  in  length,  might 
be  manufactured  in  a  minute;  and  that  b^  its  aid  iron  may  be  con- 
verted into  any  desired  form  in  a  very  rapid  and  exact  manner. 

A  comparison  of  the  patent  before  us,  and 
of  the  accompanying;  drawing,  with  the  de- 
scription and  engraving  in  the  above  journal, 
•  will  remove  all  doubt  with  reg^ard  to  the  per- 
fect identity  of  the  two  machines. 

The  opposite  sketch  will  afford  some  idea 
of  the  manner  in  which  the  wheels,  or  rollers, 
run  together.  Were  their  angular  points 
taken  off,  a  square  bar  mieht  ^  formed  by 
passing  the  metal  between  them;  and  other  desired  shapes,  it  is  evi- 
dent, might  be  produced,  by  indentations  of  the  proper  form. 

23.  For  applying  steam  for  blowing  Fire;  Joel  Eastman, 
Bath,  Grafton  county,  Maine,  April  8. 

This  patent  is  for  applying  an  aelopile  to  the  blowing  of  a  forge 
fire.  A  strong  cylindrical  boiler  is  to  be  made,  capable  of  containing 
two  quarts  of  water.  This. is  placed  so  that  it  may  receive  the  heat 
of  the  fire,  and,  when  necessary,  some  ignited  coals  are  to  be  put 
under  it;  from  the  top  of  this  boiler,  a  tul^  descends  and  terminates 
in  the  mouth  of  another  tube  which  forms  the  tuyere.  The  opening . 
in  the  steam  tube  is  to  be  from  one  thirteenth  to  one  sixteenth  of  an 
inch  in  diameter,  whilst  the  tuyere  tube  is  to  be  two  inches  in  di- 
ameter at  the  outer  end,  and  about  one  where  it  enters  the  fire.  The 
claim  is  to  ^  the  application  of  steam  to  the  blowing  of  fire  as  above 
described." 

There  is  nothing  new  in  the  principle  employed,  or  in  its  applica- 
tion. In  the  older,  as  well  as  the  more  modern^books  of  philosophy, 
the  principle  is  explained,  and  its  application  shown.  It  is  not,  m 
fiict,  the  steam  which  feeds  the  fire,  but,  as  this  rushes  forward  it  car* 
ries  with  it  a  considerable  volume  of  atmospheric  air,  which  produces 
the  combustion.  If  an  ignited  coal  be  placed  close  to  tiie  steam 
tube,  it  will  be  extinguished;  if  at  a  distance,  its  combustion  will  be 
promoted. 
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Ib  practiM  the  plan  will  not  be  foand  to  answer  aaj  geod  putfose, 
af  the  blast  cannot  be  sustained  and  reflated,  as  with  the  comiaoii 
bellows.  The  contrivance  is  to  be  considered  as  a  philosophical  tej, 
rather  than  a  thing  of  practical  utility. 


24.  For  a  TTirashing  Machine;  Wm.  B.  Marks,  Petersborg, 
Dinwiddie  county,  Virginia*  April  8. 

*«  What  I  claim  as  my  invention  is  the  reversed  twisted  bars  on 
the  cylinder,  and  concave  bed,  and  their  position  as  described  in 
each,  and  also  the  twisted  rods,  or  bars,  and  their  oblique  position 
as  placed  and  described  on  the  under  feeding  roller."  So  ends  the 
qiecification. 

If  we  could  find  any  novelty  in  this  arran^ment,  it  would  be  some 
relief  to  point  it  out,  as  we  are  really  tired  with  the  almost  perpetual 
rejMtition  of  the  same  opinion,  that  ^Uhere  is  nothing  new."  It 
might  save  trouble  to  our  printer  were  he  to  get  these  words  stereo- 
typed. 


25.  For  an  improvement  in  Mills;  being  a  mode  of  using  the 
tread  vi^beel,  by  combining  its  power  with  that  of  the  tub  wheel ; 
Elias  Datrl%  Bailor,  Penobscot  county,  Maine,  April  9. 

The  patentee  claims  as  his  invention  or  discovery,  the  new  prin- 
dple  contaitoed  in  his  description  of  his  mill.  This  new  principle 
is  to  enable  *^a  given  power,  (horse  power,)  applied  to  the  tread 
wheel,  to  produce  double  the  momentum  that  it  nas  eVer  before  been 
found  capable  of  producing. '^ 

What  the  new  principle  is  we  have  not  been  able  to  discover,  as 
we  see  nothing  more  than  a  tub  wheel  on  a  vertical  shaft,  which  is 
to  aid  and  be  aided  by  a  horse  wheel,  the  power  of  the  two  being 
conveyed  to  mill  stones  through  the  intermedium  of  a  number  of  cog 
wheels,  regulated  bv  the  .momentum  of  fly  wheels.     There  are  alto- 

g ether  9  or  10  wheels,  which,  we  suppose,  are.  by  their  mode  of  coro- 
tnation,  to  produce  the  double  effect  claimea. 


Sa  For  n  Cylinder  Corn  Shelling  Mctchine;  Jafaes  Parker 
and  Hiram  M.  Smith,  Richmond,  Virginia,  April  9. 

This  shelling  machine  has  a  cylinder  with  ribs  of  iron  set  spirally 
OMratiag  round  it,  like  the  teeth  in  the  original  corn  sheller.  The 
alteratiens,  or  improvements,  upon  which  the  patentees  rely,  is  the 
increasing  the  velocity  of  the  cylinder  three  fold,  by  gearing,  which, 
whilst  it  reverses  the  motion  of  the  cylinder,  enables  the  operator 
to  turn  the  cruik  with  his  riaht  hand,  and  feed  the  hopper  witii  his 
left*  ^  The  manner  of  fixins  uie  spring  to  adapt  it  to  ears  of  differ* 
ent  siaes.  The  bending  of  the  iron  nbs  in  such  a  way  as  to  throw 
the  ooba  from  the  machine,  and  the  ^*  making  die  frame  in  an  easy, 
simple,  triangular  form,  thereby  makiaff  it  a  firm,  substantial  brace 
to  Itself."  We  are  assured  that  <*  by  Siose  imnrovementa  the  ma- 
chine is  made  for  about  the  ^ame  expense  as  the  former  kind;  is 
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fubstantiml  and  durable,  and  less  IHible  to  get  oat  of  order,  \%  easier 
managed,  will  do  the  work  better,  and  about  three  times  as  fast, 
with  onlj  half  the  labour."  A  gain  of  sixfold  is  a  great  gain,  but 
notwithstanding  this  assurance  we  apprehend  that  it  will  be  hard 
work  6Ten  to  feed  with  three  times  the  ordinary  speed. 


27.  For  Propelling  Boats^  Mills,  Cars  on  Rail-roads,  4rc>, 
by  the  means  of  a  lever  purchase,  operated  upon  by  cranks; 
Aaron  Parkhurst  and  Silas  Bacon,  Scriba,  Oswego  county,  New 
York,  April  11. 

l¥e  have  here  a  train  of  wheels,  cranks,  levers,  ropes,  and  pit- 
men; to  be  set  in  motion  by  the  power  of  two  men  by  the  means  of 
handles  or  levers,  which  are  fastened  to  the  wheels,  one  to  each.  Or 
there  may  be  steam  applied  to  a  third  wheel,  bv  adding  two-cranks, 
&c.  **or  with  water  power  on  a  wheel  with  tfie  cranks.**  To  this 
apparatus,  which  is  at  war  with  the  horn  book  of  mechanics,  there  is 
no  claim;  we  do  not  apprehend,  however,  that  the  omission  will  be 
productive  of  any  inconvenience  to  the  patentees. 


28.  For  a  new  and  useful  mode  of  rendering  a  variety  of  ar- 
ticles water  prooj,  hj  meRns  of  fluid  caoutchouc;  George  H. 
Richards,  cih^  of  Washington,  D.  C,  April  11. 

(See  specification.) 


29.  For  a  Machine  for  mixing  Clay  or  Mortar;  Aaron 
Parkhurst,  Scriba,  Oswego  county.  New  York,  April  11. 

A  circular  troush,  of  the  kind  frequently  used  for  mixing  clay,  is 
to  stand  upon  a  pfaUbrm  elevated  for  the  purpose.  Horses  walking 
upon  thisplatform  turn  a  horizontal  shaft,  which  carries  a  mixing 
wheel  Tne  mixing  wheel  stands  immediately  above  the  circular 
trough,  and  from  the  lower  side  of  its  spokes  iron  spikes  project 
downwards  into  the  trough,  these  are  to  work  the  clay,  or  mortar. 
When  mixed,  a  slide  is  removed,  which  allows  the  material  to  fall 
through  into  a  receiver  below  the  platform. 

The  part  claimed  is  not  designated. 


30.  For  a  Machine  for  Washing  and  Churning;  John 
White,  South  Union,  Logan  county,  Kentucky,  April  12. 

The  body  of  this  machine  is  a  tub  in  the  form  of  a  common  pick- 
ling tub;  that  is  made  larger  at  one'end  than'at  the  other;  slats  of 
wu«d  ran  from  end  to  end  on  the  inside,  and  the  tub  has  gudgeons 
on  the  centre  of  each  head  by  which  it  may  be  hung  horizontally. 
There  is  a  doer  for  the  admission  of  the  articles  to  be  operated  upon. 

When  dethes  are  to  be  washed,  the  machine  is  to  receive  SO  or 
dO  turns  in  one  direction,  and  then  an  equal  number  in  the  otiier, 
and  so  on  alternately.  In  consequence  of  the  conical  form  of  the 
tttb^  the  revolutioa  pf  the  barrel,  causes  tiie  clothes  to  twist  up;  the 
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rerened  motion  twists  them  in  the  c6ntrarj  direction,  and  this  al- 
ternate twisting  is  said  to  clean  them  thoroughly  without  injury.  Its 
operation  as  a  chum  needs  no  explanation. 

The  claim  is  to  **  the  so  forming  the  tub,  that  in  washing,  the 
clothes  shall  be  alternatelj  twisted  and  untwisted,  in  the  manner 
above  described,  with  the  slats  contained  therein;  and  also  the  ap- 
plication of  a  similar  tub  to  the  purpose  of  churning." 

31.  For  a  Smut  Machine^  for  cleanins  grain ;  Levi  Gbyward, 
Phelps,  Ontario  county,  New  York,  April  12. 

The  grain  to  be  cleaned  is  drop|ied  from  a  hopper  into  a  hollow 
cylinder  of  sheet  iron,  standing  horizontally,  a  lai^e  portion  of  the 
inside  of  this  cylinder  is  set  with  ^pikes,  A  fan,  with  four  win^,  is 
made  to  revolve  in  tiiis  cylinder  with  a  speed  of  seven  hundred  times 
in  a  minute;  this  is  to  throw  the  grain  and  smut  against  the  spikeSy 
which  operation  cleans  the  grain,  and  pulverizes  the  smut.  From 
the  cylinder  the  grain  passes  off  into  the  eye  of  the  stone,  and  in  its 
passage  the  smut  is  blown  from  it  by  means  of  a  fan  wheel.  ' 

92.  For  an  improvement  in  the  Water  Wheels  Martin  Coney, 
Portland,  Chataqua  county.  New  York,  April  12. 

This  is  the  often  proposed  plan  of  a  strap,  or  endless  chain,  pass- 
ing round  drums,  with  buckets  attached,  to  be  operated  upon  by  the 
water;  there  are  no  details  setting  forth  any  improvements,  the  whole 
description  being  general  and  imperfect 


33.  For  a  Machine  for  Breaking  Stone  for  tumpiking  and 
other  purposes ;  Benjamin  F.  £x>dge  and  Ezekiel  T.  Cox,  &nes- 
ville,  Muskingum  county,  Ohio,  April  12. 

A  cast  iron  bed  piece  is  to  be  provided,  upon  which  the  stone  to 
be  broken  is  placed.  This  bed  piece  may  be  about  a  foot  in  diame- 
ter, is  to  be  concave  on  its  upper  surface,  and  perforated  with  holes 
for  the  broken  stone  to  pass  through.  A  ram  or  hammer  is  to  slide 
between  cheeks,  or  to  be  hung  like  a  tilt  hammer,  for  the  purpose  of 
breaking.   The  face  of  this  hammer  is  to  be  furnished  with  projecting 

gieces,  adapted  to  the  holes,  and  suited  to  the  concavity  of  the 
ed.    Any  of  the  known  motive  powers  may  be  used  to  work  the 
hammer. 

*<  What  we  claim  principall  v  as  new  and  useful,  is  the  form  of  the 
bed,  or  block,  and  hammeri  that  is,  the  concavity  of  the  one,  and 
the  convexity  of  the  other;  for  we  are  aware  that  there  has  been  an 
attempt  made  to  introduce  cast  iron  plates,  or  blocks,  with  holes  for 
tfie  purpose  of  breaking  stone  as  above;  but  having  a  level  surface, 
and  being  worked  by  a  common  sledge,  or  hand  hammer,  they  have 
been  abandoned  as  useless.  The  stone  having  a  bearing  upon  the 
plate  or  block,  directly  under  where  the  blow  was  applied,  it  resist* 
ed  the  force  of  the  blow,  and  the  blow  produced  little  or  no  effect, 
and  the  pieces  of  stone  broken  off  were  liable  to  fly  in  any  direction; 
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whereas  ovr  machine,  having  a  concavitv  in  the  block,  or  bed,  the 
stone  has  no  bearing  in  the  centre;  and  tne  hammer,  of  correspond- 
ing conyexity,  strikes  first  in  the  centre;  the  consequence  is,  that 
the  stone  is  broken  into  a  number  of  pieces  the  first  blow,  and  the 
hammer  being  as  wide  as  the  bed,  or  block,  prevents  the  stone  from 
flying.'' 

A  machine  for  breaking  stone,  patented  by  Messrs.  Bell  and  An- 
drews, is  noticed  at  page  294  of  vol.  6.  In  that,  hammers,  hung  like 
trip  hammers,  are  to  m  used,  and  the  stone  broken  bj  them  upon 
iron  bars. 

Machines  for  breaking  stone  are  used  in  England,  and  are  in  some 
cases  operated  upon  by  steam;  we  have  not  met  with  any  description 
of  their  precise  construction.  We  could  ur^  several  objections  to 
each  of  the  machines  patented  here,  and  believe  that  the  patenting 
them  has  not  resulted  from  an  experience  of  their  practical  utility; 
perhaps,  however,  when  put  into  operation,  they  may  serve  as  the 
foundation  of  good  instruments,  it  is  not  to  be  expected  that  aqy 
machine,  excepting  it  be  one  of  the  most  simple  kind,  will  fulfil  the 
anticipations  of  its  projector,  without  undergoing  various  modifica- 
tions suggested  by  actual  trial. 


34.  For  a  process  by  which  the  Mineral  fFater  of  Congress 
Spring,  at  Saratoga,  may  be  imitated;  William  Meade,  M.  D. 
Newburg,  Orange  county,  New  York,  April  12. 

The  receipt  given  is  as  follows— 

1st.  Take  oftartaric  acid,  perfectly  free  from  sulphuric  acid;  dry 
it  in  a  very  moderate  heat,  and  then  grind  one  ounce  of  it  into  a  fine 
powder. 

2nd.  Take  super  carbonate  of  soda  one  ounce  and  a  half,  after  it 
has  been  dried  sufficiently  to  deprive  it  of  its  water  of  crystalliza- 
tion, and  pulverize  it. 

3d.  Take  muriate  of  soda  half  an  ounce,  after  it  has  been  dried 
in  a  moderate  heat,  to  deprive  it  of  the  whole  of  its  water  of  crys- 
tallization, without  decomnosing  it,  and  as  much  depends  on  the 
purity  of  this  salt,  it  will  be  necessary  to  attend  to  the  following 
particulars;  it  must  be  entirely  deprived  of  muriate  of  lime  and  mag- 
nesia, which  are  generally  combined  with  all  species  of  common  salt 
They  should  be  got  rid  of  by  pouring  on  the  salt  a  sufficient  quan- 
tity of  alcohol  of  as  high  specific  gravity  as  826;  this  will  take  up 
the  deliquescent  salts,  and  leave  the  muriate  of  soda  untouched;  it 
must  then  be  passed  through  a  filter,  and  the  muriate  of  soda  made 
perfectly  dry,  after  which  it  should  be  finely  powdered,  and  one-half 
ounce  of  it  carefully  weighed. 

4tb.  Take  a  small  quantity  of  crystallized  green  vitriol,  or  sulphate 
of  iron,  expose  it  until  it  has  fallen  into  a  dry  white  powder.  This 
must  be  added  to  the  above  powders  in  the  following  manner. 

To  one  ounce  and  a  half  of  the  carbonate  of  soda,  add  two  grains 
of  the  sulphate  of  iron,  triturate  them  together;  then  add  by  degrees 
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hilf  an  eunce  of  the  prepared  mariate  of  seda,  thonoae  owice  of  &• 
tartaric  acid,  and  trit«aite  the  whole  until  thejr  are  intimately  mised* 

This  powder  ii  to  be  put  into  a  perfectly  dry  bottle,  to  be  kq>t 
closely  corked,  and  when  wanted  for  oae,  a  small  teaa^oonfol  of  it 
p«t  into  a  tombler,  which  is  to  be  immediately  filled  with  cokl  wa- 
ter, stirred,  and  drank,  whilst  in  a  state  of  efierresceoce. 

We  presime  that  Dr.  Meade  may  oostaia  his  claim  to  the  pmeiso 
mode  of  imitating;  the  Congress  Spring  water^  described  by  him; 
bat  certainly  he  cannot  prevent  any  other  person  from  combining 
together  the  ingredients  which  have  been  detected  in  it  by  analy- 
sis. That  skilml  chemist,  Mr.  G.  W.  Carpenter,  of  Philsdelfiuay 
has,  for  two  or  three  years  past,  supplied  the  poWic  with  Stttai^ga 
Fowders  far  making  Congrest  Spring  Water.  These  powders  are 
noticed  in  the  I6th  volume  of  Silliman's  Journal,  p.  S96.  We  are 
not  informed  of  Mr.  Carpenter's  mode  of  preparmg  them,  but  he 
has  made  analysis  his  guide,  and  it  is  averred  that  they  contain  *^M 
the  essential  substances'  with  which  these  celebrated  spring  are  im- 
pregnated, and  from  which  the  waters  of  the  Congress  Spni^  at  Sa- 
ratoga are  |>rectsely  and  effectually  imitated.'' 

A  more  simple  process  than  the  use  of  alcohol,  will  remove  the 
muriates  of  lime  and  magnesia  from  common  salt.  All  that  is. ne- 
cessary is  to  pass  through  it  a  heated  solution  of  itself  in  water;  the 
water  will  dissolve  the  deliquescent  salts,  and  deposits  its  own  mu- 
riate of  soda. 

There  is  no  water  of  m/stallization  in  muriate  of  soda,  althoiigh  a 
minute  portion  is  entangled  among  its  crystals.  There  is  no  daiiser 
of  decomposing  t/,  in  the  drying,  as  heat  alone  will  not  produce  &ia 
effect     The  precaution  given  is  therefore  unnecessary. 


35.  For  a  Machine /or  Shelling  0am;  Joel  Barnes  and  Nel- 
son T.  Loomis,  Cornwall,  Litchfield  county,  Coiuiecticttt,  April  1& 

A  solid  cylinder  of  wood  is  to  have  iron  teeth  driven  into  it,  as 
in  the  original  shelling  machine.  A  hollow  curve  is  to  be  adapted 
to  this  cylinder,  between  which  two  parts  the  com  is  to  be  eh^ed* 
Particular  directions  are  given  respecting  the  manner  of  foraaii^  this 
curve,  which  particular  mode,  or  modes,  constitute  the  easenoe  of 
this  invention,  the  claim  being  to  <^  the  construction  and  operaiioa 
of  the  curves." 


36.  For  a  Thrashing  Machine;  Newton  C.  Munroe,  Wind- 
ham, Green  county,  New  York,  April  14. 

We  are  told  that  the  improvements  in  the  thrashing  machine  here 
patented,  «<  consist  in  the  arrangement  and  form  of  Uie  teeth  in  the 
cylinder  and  concave;  the  method  of  making  and  regulating  the  con- 
cave to  adapt  the  machine  to  thrashing  different  kinds  of  grain,  and 
in  the  mode  of  gearing,  and  applying  power  to  drive  the  machine." 

The  teeth  ot  the  cylinder  are  to  be  made  of  No.  2  wire,  and  to 
extend  out  one  and  an  eighth  inch.  The  teeth  are  to  be  in  rows,  the 
tooth  of  one  row  standing  opposite  to  the  space  in  the  next  row.  One- 
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half  the  rows  of  teeth  stand  straight  out,  forming  radii  from  the  cen- 
tre, thcother  half  are  to  be  curved  forward.  The  teeth  of  the  hollow 
segment  are  of  the  same  kind  with  those  of  the  cylinder,  but  are  all 
to  curve  forward,  towards  the  point  at  which  the  grain  is  delivered. 
The  machine  is  to  be  driven  bj  a  horse,  attached  to  a  sweep  turn* 
ing  a  vertical  shaft,  with  the  gearing  necessary  to  give  the  cylinder 
the  proper  velocity. 

37.  For  a  Wheel  for  Propelling  Boats,  being  an  improve- 
ment upon  Antrim  and  Bolton's  water  wheel;  Phineas  Palmiter, 
Jr.,  Jamestown,  Chataque  county,  New  York,  April  14. 

A  general  description  is  first  given  of  Antrim  and  Bolton's  wheel, 
which  description  will  answer  very  well  for  several  different  propel- 
ling  wheels  that  have  been  patented,  and  which  are  intended  to  have 
their  buckets  kept  in  a  vertical  position.  Those  familiar  with  the 
subject  are  aware  that  this  is  in  general  effected  by  two  wheels  run- 
ning eccentrically,  and  so  connected  as  to  produce  the  iiitended  ef- 
fect. We  have  not  sought  out  the  date  of  Antrim  and  Bolton's  pa- 
tent, not  deeming  this  a  point  of  any  importance.  We  have  noticed 
numerous  wheels  having  the  same  object  in  view,  but  have  never 
expressed  an  opinion  favourable  to  any  one  of  them,  although  we 
have  several  times  been  called  to  admire  the  ingenuity  displayed  in 
their  construction.  '  The  present  patent  is  taken  'for  a  new  modifi- 
cation of  the  same  principle;  it  has  the  merit  of  greater  simplicity 
than  most  of  those  which  have  preceded  it,  but  stfll  we  think  that  it 
ivill  not  be  found  equal  to  the  simple  wheel  commonly  used.  This 
opinion  is  justified  by  the  trials  that  have  been  made  with  similar 
wheels,  which,  upon  fair  and  long  continued  experiments,  have  not 
been  found  to  give  an  increased  velocity.  They  must,  however,  ex- 
cel greatly  in  this  particular,  or  they  will  never  be  brought  into  use, 
as  they  are  much  more  costly  and  liable  to  derangement  than  the 
old  paddle  wheels. 


38.  For  ^method  of  Generating  Gas,  and  of  supplying  and 
CQntinuing  Gas  Light  out  of  oil  or  other  suitable  substance,  by 
means  of  the  gas  light  itself,  in  lamps,  or  machines,  either  fixed 
or  moveable ;  Solomon  Andrews,  M.  D.,  Perth  Amboy,  Middlesex 
county.  New  Jersey,  April  15. 

(A  description  of  this,  and  of  an  auxiliary  patent  since  obtained 
by  Dr.  Andrews,  will  be  given  in  the  next  number.) 


39.  For  a  Machine  for  Jointing  Staves  for  Barrels;  George 
Eby,  Clarence,  Erie  county.  New  York,  April  15. 

There  are  two  jointers,  each  furnished  with  two  plane  irons,  fixed 
by  wedges  in  the  ordinary  way,  but  standing  in  opposite  directions, 
so  that  they  may  joint  a  stave  passing  either  backward  or  forward. 
These  jointers  are  connected  together  by  straps  of  iron  united  by 
pins,  which  pass  through  holes  at  a  distance  from  the  jointing  part  of 
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the  planes,  equal  to  that  of  the  semi-iKameter  of  the  barrel  to  be  form- 
ed; the  faces  of  the  planes^tanding  in  the  direction  of  radii  from  these 
pins  as  centres.  By  means  of  a  treadle,  the  faces  of  the  jointers  are 
made  to  approach  each  other,  and  joint  the  two  sides  of  a  stave  at 
the  same  time;  giving  the  correct  bevel  to  the  edge,  whatever  may 
be  the  width  of  the  stave. 

The  stave  is  attached  by  suitable  fixtures  to  a  jointing  bar,  which 
is  made  to  pass  backward  and  forward,  carrying  the  stave  between 
the  jointers,  and  tilting  it  so  as  to  bring  it  alternately  in  contact  with 
the  irons  at  each  end,  in  order  to  give  it  the  required  taper.        ^ 

The  claim  is  to  the  manner  of  fixing  and  working  the  jointers; 
the  jointing  bar;  working  and  tilting  as  described;  and  the  general 
arrangement  of  the  machinery  for  producing  the  intended  effect. 


40.  For  an  improvennent  in  the  manner  of  constructing  Ships 
and  vessels  of  every  description,  either  for  the  purposes  of  war 
or  commerce;  R.  Deming,  city  of  New  York,  April  15. 

(See  specification.) 


41.  For  manufacturing  Wooden  Ware  without  Staves;  John 
Patridge,  21aResville,  Muskingum  county,  Ohio,  April  16. 

Tubs  and  buckets  of  various  kindb  have  long  since  been  made  by 
turning  the  rims  out  of  a  block  of  wood,  and  afterwards  fixing  the 
bottoms  in  them.  On  examining  the  specification  of  the  present  pa- 
tent we  are  not  aware  that  it  presents  any  important  iroprovement; 
the  patentee  lays  claim,  however,  to  *<  the  manner  of  fixing  the  block 
in  the  lathe;  the  application  of  a  gauge  gouge  and  croes  at  each  end 
of  the  rim;  the  saving  operation  of  labour,  and  saving  of  timber;  the 

gauge  gouge  and  croes,  [tools  for  cutting  the  groove^  to  receive  the 
ottom." 


42.  For  Apparatus  for  communicating  Power  to  Machine- 
ry; Samuel  Kilburn,  Sterling,  Worcester  county,  Massachusetts, 
April  16. 

The  power  with  which  this  machine  is  to  operate  is  derived  from 
the  weight  of  an  iron  ball,  or  other  heavy  body,  attached  to  a  shaft 
by  a  swiveling  joint.  By  means  of  a  crank  the  shaft  to  which  the 
ball  is  attached  is  made  to  revolve;  the  ball,  in  revolving,  acts  upon 
two  treadles,  depressing  them  alternately.  The  power  which  is  thus 
to  be  generated,  is  to  be  communicated  to  machinery  by  cranks  and 
shackle  bars,  or  other  connecting  parts. 

The  claim  is  to  the  making  of  tne  ball,  or  other  heavy  body,  ope- 
rate upon  treadles  as  above  described,  so  as  by  its  gravity  to  concur 
with  them  in  their  descent. 

Some  ingenuity  is  manifested  in  the  arrangement  of  the  parts,  al- 
though it  is  unfortunately  expended  in  the  construction  of  a  machine 
to  absorb  and  extinguish  power. 
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43.  For  an  improvement  in  the  art  of  Teaching  Arithmetic; 
Oliver  A.  Shaw,  city  of  Richmond,  Henricor  coutity,  Virginia, 
April  16. 

It  is  proposed  to  make  blocks  of  wood,  or  other  material  of  differ- 
ent sizes,  in  regular  progression,  or  bearing  a  certain  ratio  to  each 
other,  and  by  the  arrangement,  or  alternation  of  place  in  these,  to 
give  sensible  solutions  not  only  of  the  cardinal  rules,  but  also  in  de- 
cimal  and  vulgar  fractions.  The  claim  is  to  '^  the  mode  of  teaching 
arithmetic  as  above  described." 

We  have  not  only  prepared  blocks  of  wood  upon  the  principles 
described,  but  have  divided  them  into  squares  upon  their  surfaces, 
in  order  to  illustrate  both  their  relative  proportions,  and  also  the  in- 
volution and  evolution  of  numbers;  but  when  we  did  this,  we  had  not 
the  most  remote  idea  that  we  were  establishing  any  claim  to  inven- 
tion, or  discovery,  and  have  no  doubt  that  attne  period  to  which  we 
allude,  some  thirty  years  since,  the  plan  was  then  older  than  ^^  auld 
lang  syne." 


44.  For  an  improvement  in  the  Marine  Railway^  called  by 
the  patentees  '*  an  improvement  in  the  art  of  moving  vessels  or 
other  heavy  bodies  on  rollers;"  Richard  P.  Joralmon,  and  Isaac 
Lockman,  Northfield,  Richmond  county,  New  York,  April  16. 

The  improvement  here  claimed  consists  in  the  use  of  rollers  of  a 
certain  description,  to  serve  as  guides,  as  well  as  to  diminish  the 
friction  in  raising  vessels  up  an  inclined  plane.  The  following  ex- 
tracts from  the  specification  will  afford  a  gopd  idea  of  the  plan. 

**  There  are  two  streaks  of  timber,  commonly  called  eround  ways, 
about  one  hundred  and  fifty  feet  long,  ten  feet  apart,  lying  parallel 
with  each  other,  extending  from  the  shore  into  the  water,  on  an  in- 
clined plane,  firmlj^  fastened  down,  which  have  a  surface  of  thirteen 
inches  wide,  on  which  are  fastened  two  streaks  of  bar  iron,  running 
the  whole  length  of  the  ways;  these  bars  are  placed  four  inches  apart; 
there  are  rollers  of  cast  iron,  thirteen  inches  long,  four  inches  in  di- 
ameter, with  a  gudgeon  on  each  end  of  two  inches  diameter;  the  rol- 
lers in  the  middle,  for  three  and  a  half  inches  in  length,  are  five 
inches  in  diameter,  forming  nearly  a  square  shoulder  at  each  end  of 
the  thick  part  of  the  rollers.  These  rollers  are  put  in  frames  made 
of  plank  two  and  a  half  inches  thick  and  nine  inches  wide,  the  plank 
being  fastened  together  with  pieces  of  wood,  and  cross  braced  to  pre- 
vent them  from  racking;  the  rollers  are  placed  in  these  frames  at  the 
distance  of  three  feet  apart;  the  gudgeons  being  in  boxes. of  cast  iron 
which  are  let  into  the  plank^  The  rollers  thus  arranged,  are  laid 
upon  the  ground  ways,  and  the  swell  or  shoulder  of  the  thick,  or  mid- 
die,  part  of  the  rollers,  playing  between  the  bars  of  iron  on  the  ground 
ways." 

The  claim  is  not  confined  to  the  materials  or  dimensions  given, 
and  it  is  observed  that  the  plan  is  equally  applicable  to  inclined 
planes  for  canals,  aud  also  to  the  removing  of  heavy  bodies  in  other 
situations. 
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46.  For  a  Pump  for  Raising  Water  or  Air;  Jedediah  Beck- 
with,  Saratoga,  Saratoga  county,  New  York,  April  16. 

«^  The  machine  is  a  flat,  water  or  air  tight,  circular  box  of  iron  or 
other  metal,  or  sufficient  material,  of  any  required  dimension  or  ca- 
pacity, made  stationary,  and  a  valved  wheel  of  like  metal  or  material, 
revolving  within  the  box  by  any  power  applied  to  a  shaft  or  axle  ron- 
ning  through  the  butside  plates,  and  upon  which  the  wheel  is  sus- 
pended, with  two  holes  through  the  rim  of  the  box,  one  to  admit  the 
water  or  air  into  the  machine,  and  the  other  to  discharge  it." 

The  remainder  of  the  description  consists  of  references  to  the 
drawing,  which  represents  a  well  known  rotary  pump,  made  like 
many  of  the  rotary  steam  engines  which  have  been  devised.  The 
inside  cylinder  carries  four  hinged  valves,  which  611  the  annulus  in 
which  the  water,  or  air,  is  to  be  contained,  and  close  as  they  pass  a 
metallic  projection  between  the  receiving  and  the  discharging  pipes. 
He  must  be  a  very  good  workman  who  makes  such  a  pump  air  tight; 
and  after  he  has  done  so,  although  his  pump  will  certainly  be  distin- 
guished by  the  skill  it  displays,  there  will  be  no  novelty  in  its  con- 
struction. 

There  is  no  claim  made. 


48.  For  a  Rotary  Steam  Engine;  Abel  Greenleaf,  Paris, 
Oneida  county,  New  York,  April  16. 

The  greater  number  of  rotary  steam  engines  which  have  been  de- 
vised, difler  from  each  other  principally  in  the  construction  of,  and 
in  the  manner  of  opening  and  closing  the  valves,  and  such  is  the  case 
in  the  present  instance.  The  description  refers  throughout  to  the 
drawing  which  accompanies  it.   The  claim  is  in  the  following  terms. 

**  What  I  claim  as  my  invention,  is  the  conical  form  given  to 
that  part  of  the  shaft  upon  which  the  cylinder  revolves,  for  the  pur- 
pose of  adjusting  them  to  each  other  without  packing;  the  attaching 
the  piston  to  the  arm,  or  lever,  in  such  way  as  to  give  it  play  enough 
to  adapt  itself  to  the  chamber  of  the  cylinder.  The  manner  of  form- 
ing the  piston  in  parts,  so  as  to  adjust  it  to  the  cylinder;  and  the  par- 
ticular manner  in  which  the  valves  are  made  to  slide  through  the 
head  of  the  cylinder  into  the  valve  chambers." 

47.  For  using  Zinc  or  Spetter  for  making  various  articles 
of  Hollou)  Ware;  Samuel  Davis,  city  of  New  York,  April  18. 

The  specification  is  as  follows. 

**  Be  it  known  that  I,  Samuel  Davis,  of  the  city  of  New  York, 
have  discovered  that  zinc  or  spelter  is  well  adapted  to  making  vari- 
ous kinds  of  hollow  ware;  such  as  pots,  kettles,  pans,  basins,  dishes, 
pitchers,  dippers,  ladles,  mugs,  boxes,  mortars,  churns,  firkins,  ink- 
stands, urns,  knobs,  ornaments  for  cornices  and  for  stoves,  looking 
?^lass  and  picture  frames,  sad  or  flat  iron  stands,  andirons,  sea  boards 
or  vessels.  Samuei,  Davis." 

The  specification  of  a  patent  obtained  by  the  same  gentleman,  for 
extracting  cream  from  milkj  is  inserted  at  page  368^  vol.  6.     In  this 
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it  will  be  found  that  vessels  of  zinc  were  proposed  for  containing 
milk  or  cream.-  The  claim  there  made  is  in  the  following  words: 
*'  What  I  claim  is  the  manner  oP  using  the  mineral  called  zinc,  or 
spelter,  in  the  reservoir,  or  vessels,  containing  the  milk;  and  pre- 
paring vessels  or  pans  from  the  zinc,  or  spelter."  It  will  be  seen, 
therefore,  ihat  the  two  patents  are,  in  part,  for  precisely  the  same 
thin^v  &nd  of  this  the  law  will  not  admit;  otherwise,  instead  of  hav- 
ing nis  patent  for  fourteen  jears,  a  man  might  contrive  to  render  it 
perpetual. 

It  appears  to  us  rather  strange  to  say  that  it  has  been  newly  dis- 
covered,,  that  a  well  known  metal,  which  has  been  long  since  rendered 
malleable,  which  has  been  made  into  pipes,  spouts,  and  other  articles, 
which  has  been  used  for  sheathing  vessels,  and 'covering  houses,  and 
has  been  cast  into  various  forms,  is  <<  adapted  to  the  making  of  various 
kinds  of  hollow  ware,"  &c.  If  the  inquiry  l)e  made  why  this  has  not 
been  generally  practised,  we  reply  that  it  is  entirely  unfit  for  con- 
taining articles  of  food,  as  it  is  more  readily  attacked  by  acids  than 
any  other  metal,  and  as  its  salts  are  more  or  less  poisonous. 

Thfe  total  want  of  novelty  in  its  application  to  culinary  purposes 
might  be  easily  shown;  indeed  it  is  sufficient  for  this  purpose  to  turn 
to  the  article  Zinc  in  Rees's  Cyclopedia,  where  it  is  observed,  that 
*<  it  has  been  recommended  instead  of  tin  and  Uad  for  domestic  pur- 
poses; but  the  case  with  which  it  is  oxydized,  makes  it  very  unfit  for 
all  kinds  of  culinary  apparatus." 


48.  For  a  Life  Escape,  and  Fire  Ladder;  James  Johnson, 
city  of  Baltimore,  April  18. 

A  car  is  made  to  run  upon  wheels;  this  car  has  a  considerable  ele- 
vation, and  is  so  constructed  as  to  form  two  or  more  platforms,  retir- 
ing like  steps,  one  probably  ten  feet  above  the  other.  The  ladder, 
in  sections,  is  to  reach  from  one  angle  of  these  platforms  to  the  next 
above  it,  where  it  is  to  be  secured.  Firemen  with  hose  may  stand 
upon  the  platform,  and  play  directly  into  a  window. 

The  apparatus  is  very  indifferently  described,  and,  as  presented, 
appears  liable  to  many  objections.  A  carriage  of  this  description  re- 
quires too  much  space  to  admit  of  many  of  them  being  kept  in  large 
cities.  Its  elevation  is  such  as  to  render  it  very  liable  to  be  up- 
set in  the  hurry  of  repairing  to  fires,  and  when  placed  against  a  build- 
ing which  is  on  fire  at  the  lower  part,  the  machine  will  be  in  contact 
with  it,  whilst  a  common  ladder  would  stand  clear.  There  have 
been  many  contrivances  made  for  a  similar  purpose,  but  they  have 
not  proved  to  be  practically  useful,  being  liable  to  the  objections 
stated,  or  to  others  equally  formidable. 


49.   For  an  improvement  in  Couches,  Sofas,  Settees  and 
Chairs,  called  the  "Windlass  couch,  sofa,"  &c.;  Charles  Adams, 
Boston,  Suffolk  county,  Massachusetts,  April  18. 
The  claim  is  to  ^*  applying  the  windlass  principle  in  binding  and 
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holding  tf^ether  the  parts,  and  tighteniDg  the  sacking  or  other  ma- 
terial upon  which  the  cushion  lies." 

The  plan  resembles  that  adopted  in  bedsteads,  and  for  which  a  pa- 
tent was  obtained  bj  the  same  gentleman.  The  rails  are  made  round, 
and  have  round  tenons,  with  a  ratchet  wheel  and  click  at  one  or  both 
ends  of  them.  Bj  means  of  these,  sacking  bottoms,  cords,  or  simi- 
lar appendages  maj  be  tightened. 

The  advantages  stated  to  accrue,  are  the  facility  with  which  the 
before  mentioned  articles  may  be  kept  tight;  the  rendering  the  seats 
always  firm  and  elastic,  with  less  expense  of  material  than  when 
stuffed  in  the  common  way.  The  facility  of  taking  apart  and  stow- 
ing for  transportation;  and  greater  economy  in  construction. 

50.  For  an  improvement  in  Door  Locks;  Andrew  Wolfe,  Pitts- 
burg,  Allegheny  county*,  Pennsylvania,  April  18. 

Spiral  springs  are  substituted  for  the  usual  flat  spring  over  the 
tumbler  Ota  door  lock. 

*'  All  that  I  claim  as  my  invention,  is  substituting  spiral  springs 
for  the  common  flat  spring.  Said  springs  resting  perpendicularly  on 
the  tumbler,  with  the  cylindrical  piece  of  metal  m  the  centre  of  each 
spring  secured  to  the  tumbler,  and  working  loOsely  in  the  groove  on 
the  under  side  of  the  square  mortise;  thereby  rendering  the  lock 
more  easy  in  its  movements  and  more  durable;  the  springs  not  being 
liable  to  break  or  lose  their  elasticity  so  soon  as  the  common  flat 
springs."^ 


51.  For  a  machine  for  Cleaning  Fur;  William  Woodworth, 
city  of  New  York,  April  19. 
(See  specification.) 


52.  For  an  improvement  in  the  mode  of  Casting  Metallic 
TubeSy  or  pipes,  of  lead,  or  other  soft  metals ;  Burroughs  Titus, 
Ulyssus,  Tompkins  county,  New  York,  April  19. 

(See  specification.) 


53.  For  an  improvement  in  the  Navigation  of  Canals  by 
Boats;  Samuel  D.  Ingham,  N^w  Hope,  Bucks  county,  Pennsyl- 
vania, now  residing  in  the  city  of  Washington,  April  19. 

**  This  invention  consists  in  the  construction  of  a  boat  with  a  pad- 
dle wheel,  or  wheels  located  in  its  forward  part,  or  bow,  which 
wheels  may  be  applied  to  any  form  of  boats  now  in  use,  but  most 
advantageously  to  that  form  usually  denominated  a  twin  boat." 

It  is  proposed  sometimes  to  put  two  wheels  in  the  bow,  in  such 
positions  as  to  propel  the  water  along  the  interstice  between  the  twin 
parts  of  the  boats. 

It  is  observed  that  these  wheels  may  be  propelled  by  steam  or  any 
other  power;  that  when  steam  is  used,  one  boiler  and  two  engines, 
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one  on  each  side  of  the  boat,  will  be  the  most  advantageous;  the 
pistons  being  placed  horizontally. 

The  object  proposed  to  be  attained,  is  to  prevent  the  swell  of  water 
in  front  of  the  boat,  and  the  depression  ot  it  in  the  rear,  which  oc- 
curs when  boats  are  towed,  or  propelled  bj  paddle  wheels  on  the 
sides. 

There  is  no  claim  made,  but  from  the  tenor  of  the  instrument,  it 
would  appear  that  the  placing  of  a  wheel,  or  wheels,  in  the  bow  of 
the  boat,  is  the  point /elied  upon.  This  in  itself  is  not  new,  and  we 
do  not  therefore  perceive  any  thing  by  which  the  patent  is  to  be  sus- 
tained. 


54.  For  a  Thrashing  Machine;  William  J.  Wood,  Gennessee 
,  county,  New  York,  April  19. 

Instead  of  a  cylinder  with  teeth,  there  is  to  be  a  wheel  like  a  wa- 
gon wheel,  one  side,  or  face,  of  which  is  to  be  covered  with  teeth, 
or  beaters,  to  a  considerable  distance  from  its  periphery,  towards 
the  centre.  This  wheel  is  to  run  against  a  corresponding  piece  fur- 
nished with  teeth.  The  construction  and  arrangement  are  not  clearly 
described,  or  distinctly  represented  in  the  drawing,  nor  is  there  any 
claim  made. 

[to  BB  COKTIITDBD.] 


Speoifioations  of  American  Patents. 
Specification  of  a  patent  for  an  improvement  in  the  metliod  of  TFashing 
Bags  for  the  manufacture  of  Paper.     Granted  to  John  Ames, 
Springfield,  Hampden  county^  Massachusetts,  ^pril  6,  1831. 

The  improvement  consists  in  dispensing  with  the  washers,  or 
screens  now  in  use,  and  substituting  in  their  stead  a  wire  cloth  cy- 
linder, for  carrying  off  the  dirt  and  filth  which  may  be  beaten  from 
the  rags,  or  held  in  solution  in  the  water,  without  the  waste  and  delay 
of  the  old  mode.  The  cylinder  used  b^  me  is  about  twenty-two 
inches  in  length,  and  twenty-two  inches  m  diameter,  hollow,  closed 
at  one  end,  open  at  the  other,  surrounded  by  two  coats,  or  coverings 
of  wire  cloth,  and  revolves  upon  an  axis.  I  construct  the  cylinder 
as  follows:  the  frame  consists  of  metallic  rods  of  suitable  length,  and 
sufiicient  in  number  to  give  strength  and  form  to  the  cylinder,  run- 
ning parallel  with  the  axis,  and  supported  by  arms  of  the  same  metal. 
Over  these  rods  is  first  stretched  a  coarse  wire  cloth,  and  then  over 
that  is  stretched  another  wire  cloth  of  finer  texture;  any  reticulated 
material,  however,  will  do  for  the  inner  covering,  as  its  principal  ob- 
ject and  use  is  to  support  the  outer  one  without  opposing  any  consi- 
derable obstacle  to  the  free  passage  of  the  water  into  the  cylinder. 
The  cylinder  is  left  open  at  one  end,  but  is  entirely  closed  by  a  me- 
tal disk  at  the  other.  Thus  constructed,  it  is  fixed  in  the  washing 
vat,  or  engine,  resting  on  arbours,  with  the  open  end  adjusted  to  the 
side  of  the  engine  or  vat)  so  closely  as  to  prevent  a  waste  of  the 
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stock,  and  placed  at  a  convenient  height  to  allow  k  free  passage  of 
the  rags  around  in  the  engine. 

Within  the  circle  described  by  the  periphery  of  the  open  end  of 
the  cylinder  upon  the  side  of  the  engine,  an  orifice  is  made  to  let  off 
the  water  which  percolates  into  the  c;^linder.  A  band  or  gearing 
connected  with  other  parts  of  the  machinery  communicates  a  rotary 
motion  upon  its  axis  to  the  cylinder,  corresponding  with  the  current, 
or  roll  ot  the  stuff  in  the  engine. 

The  benefit  and  utility  of  this  improYcment  consist,  1st,  in  the 
saving  of  time  in  the  preparing  the  rags  fur  manufacture;  2nd,  in 
dispensing  with  the  washers  now  in  use;  3d,  in  preventing  a  waste 
of  stock,  which  in  the  ordinary  mode  of  cleaning  is  very  considerable. 
By  my  improved  mode  the  dirty  water  is  made  to  pass  off  more  ra- 
pidly, and  of  course  the  clean  water  can  be  admitted  more  freely 
than  when  washers  are  used,  through  the  apertures  of  which  the  pulp 
is  driven  by  the  force  of  the  roll,  or  motion  of  the  beaters,  and  so 
wasted,  or  clo^  the  washers  by  filling  up  the  apertures,  and  pre- 
vents the  passing  off  of  the  dirty  water.  By  the  rotary  motion  of 
the  cylinder,  by  my  mode,  coinciding  with  the  roll  of  the  stuff,  the 
water  is  freely  received  into  the  cylinder,  and  passes  off. 

The  improvement  which  I  claim  especially  as  mine,  is  the  process, 
or  method,  of  washing,  or  cleaning,  rags,  b^  adapting  the  wire  cloth 
cylinder  to  the  common  washing  engine  divested  otits  washers,  to 
effect  the  objects  before  mentioned. 

The  wire  cloth  cylinder  I  do  not  claim  as  my  invention  for  which 
I  now  seek  a  patent;  it  having  been  before  patented  by  roe. 

John  .Ames. 
^mes^  Rag  Washing  Machine. 


A,  the  vat. 

B,  the  wire  gauze  cover- 
ing to  the  cylinder. 

C,  the  open  end  of  the 
cylinder  running  close  to 
the  vat. 

D,  the  opening  through 
which  water  escapes. 


Spcdfication  of  a  patent  for  an  improved  mode  of  manufacturing 
Spades  and  Shovels^  by  means  of  Machinery. — Granted  to  Charles 
Richmond  and  Samuel  Caswell,  Jr.,  Taunton^  Bristol  county^ 
MassachusettSj  .^pril  7,  1831. 

To  all  whom  it  may  concern,  be  it  known  that  we,  Charles  Rich- 
mond and  Saml.  Caswell,  Jr.  have  invented  an  improved  mode  of 
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nanufactoring  spades  and  shovels  by  machinery;  whereby  much  la- 
bour is  saved,  and  the  articles  manufactured  are  made  with  greater 
truth  and  uniformity  than  by  the  modes  hitherto  pursued,  and  that 
the  following  is  a  full  and  exact  description  of  our  said  invention. 

The  principal  machinery  which  we  employ  is  such  as  is  well  known 
to  machinists;  and  to  this,  therefore,  we  make  no  claim,  as  we  have 
merely  so  modified  it,  in  size  and  form,  as  to  adapt  it  to  the  purpose 
to  which  we  apply  it.  That  our  mode  of  procedure  may  be  perfectly 
understood,  we  have  deposited  in  the  Patent  Office  of  the  United 
States,  drawings  of  the  machinery,  as  modified  and  applied  by  us» 
and  also  a  model  of  the  same,  corresponding  with  the  drawings. 

This  machinery  consists,  first,  of  a  cutting  press,  by  which  the 
plate  prepared  for  making  a  spade,  or  a  shovel,  is  cut  out  at  one  ope* 
ration;  and  by  another  operation  is  punched,  to  receive  the  rivets 
necessary  to  attach  the  back  strap  and  coflfer,  to  the  plates. 

The  second  part  of  the  machinery  is  a  stamping  apparatus,  usu- 
ally called  a  drop.  This  has  a  bed  piece,  or  anvil,  which  is  fixed 
below  the  sliding  drop,  and  forms  one  part  of  the  die  by  which  the 
spade,  or  shovel,  is  to  be  shaped;  the  sliding  part  of  the  drop  is  made 
to  correspond  to  this,  and  forms  the  upper  part  of  the  die. 

To  roalie  a  spade,  or  shovel,  we  take  a  bar  of  Swedish,  or  other, 
iron,  and  upon  the  side  of  this  we  usually  weld  a  piece  of  steel.  The 
bar  is  then  rolled  out  to  the  size  necessary  for  forming  the  spade, 
or  shovel.  It  is  then  placed  under  the  cutting  press,  and  is  cut  out 
at  one  operation. 

The  same  press  receives  dies  to  cut  the  strap,  and  also  to  punch 
the  requisite^  holes,  each  of  which  is  also  effected  at  one  operation. 

The  plates,  so  cut,  are  then  placed  in  the  drop,  and  by  a  single 
blow  receive  the  form  required. 

The  improvement  which  we  have  made  in  the  manufacture  of 
spades  and  shovels,  and  for  which  we  claim  a  patent,  is  the  use  of 
cutters  and  dies,  used  in  the  cutting  press  and  drop,  by  which  the 
plate  of  which  the  spade,  or  shovel,  is  to  be  made,  is  first  cut  out, 
and  afterwards  stamped  into  the  proper  shape,  each  by  a  single  ope- 
ration. 

Charles  Riohuond. 
Samuel  Caswell,  Jr. 


Spedjieation  of  a  patent  for  an  improvement  in  the  Standing  Preas^ 
which  the  patentee  denominates  the  Inclined  Plane  Friction  Holler 
Press.  Granted  to  Luther  Carman,  Oxford^  Oxford  county^ 
MainCy  Jpril  7thj  1831. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Luther  Car- 
man, of  Oxford,  in  the  county  of  Oxford,  and  state  of  Maine,  have 
invented  an  improved  press,  applicable  to  a  great  variety  of  purposes, 
which  press  I  denominate  the  Inclined  Plane  Friction  Rouer  Press; 
and  that  the  following  is  a  full  and  exact  description  of  the  same. 

Vol.  VIIL— No.  2^Auoust,  1831.  17 
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I  construct  a  frame  of  wood,  or  iron,  in  the  ordinary  form  of  frmmes 
'  for  presses.  That  is,  having  cheeks,  or  uprig;hts,  with  a  bed  piece, 
or  sill,  and  a  cap  piece  strongly  framed  into,  or  otherwise  attached 
to,  them.  Between  the  cap  piece  and  bed,  a  third  piece  is  framed,  or 
attached  to  the  cheeks  in  the  same  manner.  This  third  piece  may 
be  much  smaller  than  the  other  two,  as  it  merely  operates  as  a  guide 
and  sopport  to  the  other  parts,  bot  does  not  sustain  any  of  the  force 
of  reaction  from  pressure. 

The  pressing  power  is  derived  from  the  action  of  friction  rollers 
against  an  inclined  curved  surface,  which  is  eflfected  in  the  following 
manner.  A  strong  iron  shaft  has  its  gudgeons  fitted  into  holes  in 
^  the  cap  piece,  and  the  intermediate  piece  above  named.  The  lower 
gudgeon  passes  through  this  latter  piece,  as  it  is  by  its  descent  that 
the  pressure  is  exerted.  The  upper  gudgeon  has  sufficient  play  in 
the  cap  piece  to  allow  it  to  ascend  and  descend  the  distance  requir- 
ed. A  wheel,  having  a  wide  rim,  is  attached  to  this  shaft.  The 
upper  edge  of  the  rim  of  this  wheel  has  two  scallops,  or  indentations, 
ma<le  in  it,  which  correspond  exactly  with  each  other,  and  are  made 
of  such  depth  and  inclination  as  may  suit  the  purpose  to  which  the 
press  is  to  be  applied.  Two  strong  friction  rollers  are  attached  to 
the  under  side  of  the  cap  piece  of  the  press;  their  faces  being  in  con- 
tact with  the  upper  rim  of  the  wheel.  The  wheel  is  borne  up  by 
means  of  springs,  or  weighted  levers,  or  by  a  rope  passing  over  a  pul- 
ley, carrying  a  weight  sufficient  to  counteract  that  of  the  wheel  and 
axle. 

When  this  wheel  is  turned  by  means  of  a  lever,  the  friction  rollers 
acting  upon  the  indentation  on  its  rim,  will  cause  it  to  descend 
either  rapidly  or  slowly,  and  with  a  varying  degree  of  speed,  or  force, 
depending  upon  the  degree  and  form  of  the  inclination  in  the  indent- 
ed parts  of  the  rim^  The  two  rollers,  acting  at  points  diametrically 
opposite,  prevent  all  strain  upon  the  wheel.  Where  great  power  is 
required,  cogs  are  placed  around  this  main  wheel,  and  a  pinion  with 
any  number  of  teeth,  is  elf^ployed  to  turn  it;  a  lever  being  applied  to 
the  shaft,  or  axle  of  such  pinion. 

This  press  may  be  inverted,  in  which  case  the  wheel  will,  by  its 
own  weight,  rest  upon  the  rollers.  It  may  also,  if  desired,  be  made 
to  press  in  a  lateral  direction.  It  is  applicable  to  the  purposes  of 
cutting;  of  raising  by  means  of  dies;  of  printing;  pressing  bricks,  or 
cheese;  and,  in  fine,  to  any  purpose  where  great  power,  and  a  mo- 
derate range,  are  required. 

Cutters,  dies^  a  platten,  or  follower,  &c.  may  be  attached  to  the 
end  of  the  shaft,  which  passes  through  the  intermediate  piece  above 
described. 

What  i  claim  as  my  invention,  and  for  which  I  ask  a  patent,  is 
the  application  of  friction  rollers  on  the  indented  edge  of  a  wheel,  in 
the  manner,  and  for  the  purposes  above  described. 

Luther  C  arm  aw. 
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CarrMm?8  Press. 

a.  The  wheel  on  the  rim  of  which  the 
pressure  is  exerted. 

6,  h.  Friction  rollers  bearing  against 
the  rim. 

c.  c.  Springs  bj  which  the  weight  of 
a  may  be  sustained. 

d.  The  shaft  conveying  the  pressure 
by  its  descent. 

e.  Pinion,  turned  by  a  lever  and  act- 
ing on  the  teeth  of  the  wheel  a. 

/.  A  weight  which  may  be  substitut- 
ed for  the  springs  c,  c. 


Specification  of  a  patent  for  a  mode  of  rendering  a  variety  of  articles 
water  proof  py  means  of  Fluid  Caoutchouc,  and  of  otherwise  using 
that  substance  so  as  to  produce  new  and  valuable  results.  Granted 
to  George  H.  Richards,  Washington^  District  of  Columbia,  dpril 
11,  1831. 

It  is  well  known  that  the  substance  commonly  called  gum  elastic, 
or  India  rubber,  but  more  correctly  Caoutchouc,  is  produced  by  the 
desiccationof  the  sap  or  juice  of  several  plants,  and  particularly  of  the 
Haevia  Caoutchouc,  and  Jatropha  Elastica,  growing  in  the  southern 
part  of  this  continent,  and  from  the  Urceola  £lastica  of  Asia.  This 
substance,  in  the  fluid  form,  has  never  been  applied  to  the  purposes 
of  manufacturing  or  preparing  of  many  things  to  which  it  is  pecu- 
liarly applicable,  although  bottles,  shoes,  boots,  balls,  and  sheets, 
have  been  formed  thereof  in  the  places  where  the  above  named  and 
similar  plants  grow.  It  is  true,  that  fur  the  purposes  of  philosophical 
experiment,  small  portions  of  the  juice  have  been  taken  to  Europe, 
and  brought  to  this  country,  but  it  has  never  been  advantageously  em- 
ployed for  purposes  of  utility,  until  the  same  was  done  by  me. 

Solutions  of  the  indurated  substance,  as  usually  imported,  have 
been  made  in  ether,  naphtha,  oil  of  sassafras,  spirits  of  turpentine, 
the  spirits  of  coal  tar,  and  in  other  liquids,  and  a  varnish  has  been 
thus  made  which  has  been  occasionally  applied  to  useful  purposes. 
I  therefore  except  from  my  application  and  use  of  caoutchouc,  the 
aforesaid  or  other  solutions,  made  from  the  solid  material. 

In  my  application  of  caoutchouc,  I  obtain  it  in  its  original  fluid 
state,  and  1  use  it  either  substantively,  that  is  to  say,  by  itself  alone, 
or  I  employ  it  in  connexion  with  other  substances,  as  a  cement,  or 
as  a  varnish,  for  covering,  impregnation,  saturation,  or  stiffening.  By 
its  use  I  render  the  objects  to  which  it  is  applied  either  elastic,  dura- 
ble, water  proof,  or  air  tight,  according  to  their  natures,  and  the  pur- 
poses to  which  they  are  to  be  applied. 

When  used  as  a  cement  I  sometimes  employ  it  alone,  and  some- 
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times  I  mix  it  with  glue,  pitch,  tar,  or  other  adhesive  articles,  and 
employ  it  either  in  a  cold  or  warm  state,  the  latter,  or  warm  state, 
betns  in  most  instances  the  best. 

Widioat  attempting  to  enumerate,  or  specify  the  varions  objects, 
or  substances,  to  which  I  mean  to  apply  the  fluid  caoatchottc,  I  will 
mention  a  few  of  them. 

I  intend  to  apply  it  to  cloth  of  every  kind,  to  silk,  cotton,  ropes, 
cordage,  strings,  and  all  other  articles  manufactured  from  fibrous 
materials.  As  a  varnish  to  leather,  wood,  or  other  porous  substances, 
so  as  to  cover  or  saturate  the  same.  As  a  varnish  to  protect  metals 
from  oxidation. 

I  sometimes  mix  with  the  fluid  caoutchouc,  the  metals,  metallic 
oxides,  earths,  or  other  solid  substances,  either  simply,  or  in  combi^ 
nation,  but  generally  in  a  state  of  minute  division,  and  I  thus  pro- 
duce a  variety  of  compound  substances,  possessing  any  desired  degree 
of  hardness,  or  combining  ornament  with  utility,  according  to  the 
nature  and  objects  of  the  mixture.    . 

The  action  of  atmospheric  air,  and  of  soiar  heat,  is  sufficient  to 
convert  the  fluid  into  a  solid  substance;  but  it  is  best^  in  general,  to 
facilitate  the  process,  by  exposing  it  to  artificial  heat.  The  caout- 
chouc, or  its  compounds,  may  be  applied  by  dipping  the  article  to  be 
covered,  or  saturated,  into  it;  or  a  brush  may  be  used  in  the  manner 
of  varnishing.  No  particular  directions  are  necessary  upon  this 
point,  as  every  thing  must  depend  upon  the  nature  of  the  substance 
upon  which  the  operation  is  performed. 

I  claim  as  original  the  useful  application  of  the  naiiveJhiU  eaoui^ 
choucj  as  set  forth  in  this  specification,  either  alone  or  in  combina- 
tion, when  employed  for  the  purposes,  or  in  the  manner  hereinbefore 
set  forth* 

George  H.  Richa&bs. 


Mstract  of  the  specification  of  a  patent  for  an  improvement  in  the 
manner  of  conetructing  Ships  and  Vessels  of  every  description^  ei- 
ther for  the  purposes  of  War  or  Commerce.  Granted  to  Joseph  R. 
Deming,  CUy  of  New  York,  AprU  15/A,  1831. 

The  improvement  consists  in  uniting  together  what  may  be  called 
sundry  horizontal  frames  of  suitable  timber,  placing  them  one  upon 
another,  in  such  a  manner  as  to  make  the  hull  or  external  part  of 
the  ship  or  vessel,  one  solid  wall  of  timber^  with  the  exception  of  the 
bolts  and  nuts  of  metal  necessary  to  secure  the  said  frames  firmly  to- 
gether. The  grain  of  the  timber  is,  of  course,  as  near  as  may  be  in 
the  direction  of  the  line  of  a  figure  forming  a  horizontal  section  of 
that  portion  of  the  ship  or  vessel  to  which  it  belongs.  The  frames 
above  mentioned,  and  which  I  have  spoken  of  as  being  horizontal, 
are  not,  however,  of  necessity,  of  the  same  vertical  thickness  one 
with  another;  nor  as  regards  any  one  frame  is  the  vertical  thickness 
thereof,  of  necessity,  the  same  in  its  different  parts.    For  as  the  ver- 
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tkal  depth  in  all,  or  nearly  all,  ships  or  vessels,  is  greater  at  the  head 
and  stern  than  it  is  amidships,  it  follows,  of  course,  if  a  ship  or  ves« 
sel  be  wholly  made  of  entire  frames,  piled  upon,  and  firmlj  secured 
to  one  another,  that  the  vertical  thickness  of  these  frames  will  be 
greater  at  their  extremities  than  in  the  middle. 

In  some  instances  it  is  proposed  to  interpose  pieces  of  timber  be^^ 
tween  one  or  more  pairs  of  frames,  particularly  at  the  stern;  the 
grain  to  run  as  nearly  as  may  be  in  the  direction  of  the  length  of  the 
ship,  and  also  of  the  curvature  of  the  part  in  which  it  is  placed. 

Two  methods  of  securing  the  deck  beams  are  given.  One  by  per- 
mitting their  ends  to  extend  through  the  sides  of  the  ship,  the  beams 
having,  if  desired,  a  shoulder  on  the  inside;  they  are  then  to  be  made 
fast  to  the  hull  by  screw  bolts,  dagger-knees,  hanger-knees,  &c.  The 
other  mode  is  the  making  the  frame  in  that  particular  part  of  the  hull 
sufficiently  thick  to  extend  inwards  and  allow  the  deck  beams  to  rest 
on  them,  and  then  securing  them  as  above. 

This  mode  of  building  dispenses  altogether  with  plank,  either  on 
the  inside,  or  outside;  and  also  with  standing  timbers,  except  it  be 
a  stern  post^  and  one  or  more  short  pieces  underneath  the  cut  water, 
to  serve  as  a  protection  from  injury  to  the  part  called  the  sripe. 

The  mode  of  building  is  to  shape  and  lay  down  the  keel  much  in 
the  usual  way.  At  each  end  of  the  upper  surface,  a  piece  of  timber 
of  proper  size  and  shape,  forming  the  dead  wood^  is  attached  by 
screw  bolts.  Pieces  extending  from  one  dead  wood  to  the  other  are 
made  fast  to  the  keel,  by  screw  bolts;  these  are  to  be  fitted  to  the 
dead  wood,  and  to  each  other,  by  butt  joints^  scarf  joints^  or  hook 
scarf jointe.  The  bolts  being  so  placed  that  when  the  vessel  is  caulk- 
ed no  part  of  them  will  be  exposed  to  the  action  of  the  water.  These 
pieces,  when  so  fixed,  may  be  considered  as  constituting  the  first 
frame. 

A  second  frame,  with  dead  wood  pieces,  is  then  to  be  laid  on  the 
former,  and  secured  by  screw  bolts  lon^  enough  to  reach  through 
both  frames.  Pieces  of  cs^nvass,  dipped  in  white  lead  paint,  or  other 
suitable  preservative  matter,  are  to  be  laid  between  the  timbers  as 
they  are  bolted  together,  but  this  is  not  to  be  done  to  any  greater 
height  The  frames  are  to  be  laid  successively  in  this  way,  recesses 
being  made  for  the  heads  of  the  bolts,  and  the  joints  all  having  the 
canvass,  &c.  interposed.  Tree  nails  ma^  also  be  driven  as  the  work 
proceeds,  boring  holes  diagonally  for  this  purpose.  When  built  to 
the  proper  height,  the  deck  beams  are  to  bo  secured  in  their  places 
by  one  or  other  of  the  modes  above  indicated. 

When  the  vessel  is  completed,  the  seams  are  to  be  caulked,  al- 
though, from  the  manner  of  screw  bolting  together,  it  is  nearly  im- 
possible that  any  leak  can  exist.  The  timbers  are,  of  course,  to 
be  so  arranged  as  to  break  joints. 

The  advantages  proposed  to  be  attained  are,  the  using  of  less  tim- 
ber, and  theobtaining  of  greater  strength;  to  insure  tightness  even 
without  caulking;  to  t>e  able  to  work  on  the  inside,  even  at  sea,  by  a 
temporary  removal  of  the  cargo,  should  a  leak  occur;  to  make  iron 
bolts  less  liable  to  decay,  by  protecting  them  from  contact  with  the 
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water;  greater  securitj  to  persona  and  property;  greater  darabilitj, 
and  avoiding  the  recesses  in  which  foul  air  is  generated. 

^  7  claim  as  new^  the  foregoing  described  method  of  coDstracting 
the  bull  of  a  ship,  or  vessel,  by  uniting  tin^rs  piled  upon  and  aecar- 
cd  to  one  another  in  such  manner  that  the  grain  of  each  piece  of 
wood,  shall,  as  near  as  may  be,  be  in  the  direction  of  the  part  of  the 
said  ship  or  vessel  to  which  it  belongs,  dispensing  with  the  use  of 
planking,  except  it  be  for  the  decks." 

*'  7  cuiim  as  new^  the  application  of  canvass  and  white  lead,  or 
other  similar  substance,  laid  in  the  seams  between  the  timbers,  so 
piled  upon  and  secured  to  one  another  by  the  screw-bolts  and  tree- 
nails heretofore  and  herein  described." 

'^  I  claim  as  new,  the  use  of  screw  bolts  to  fasten  together  the  ya- 
rious  series  of  frames  of  timber,  above  described,  in  manner  such  that 
they  may  be  wholly  protected  from  coming  in  contact  with  the  wa- 
ter; and, — 

<^  7  clctim  as  ntWy  the  plan  herein  referred  to,  of  constructing  the 
trunks,  as  they  are  usually  termed,  made  use  of  when  centre  boards 
are  employed  in  ships  or  vessels;  the  advantage  which  this  plan  offers 
consisting  in  the  trunk  being  made  of  a  series  of  separate  pieces  of 
timber,  piled  upon  and  secured  to  each  other  by  screw  bolts,  &c.  as 
above  mentioned,  but  each  piece  being  morticed  through,  to  receive 
the  centre  board;  thus  making  it  practicable  to  render  the  trunk  per- 
fectly tight;  a  fact  which  now  seldom  or  never  happens." 

Joseph  R.  Demikg. 


Specification  of  a  patent  for  a  machine  for  Cleaning  Fur.  Granted 
to  William  Woodworth  of  the  dty  of  New  JTorJfc,  ^pril  19, 
1831. 

This  machine  consists  of  a  series  of  wheels,  like  water  wheels, 
placed  near  each  other  in  a  horizontal  frame  covered  in  on  the  top, 
and  bottom,  and  sides,  the  cover  bein^  as  near  the  periphery  of  the 
wheels  as  may  be  consistent  with  their  free  motion,  and  lined  with 
a  cloth.  A  feeder  is  adjusted  to  one  end,  and  at  the  same  end  of 
the  series  of  wheels,  a  picker,  which  takes  the  fur  as  the  feeder  de- 
livers it,  and  by  the  rotation  of  the  wheels,  with  a  certain  rapidity, 
and  alternately,  in  opposite  directions,  the  fur  is  carried  through  the 
series,  and  as  it  passes  on  it  is  freed  from  the  hair,  which  is  attract- 
ed by  the  cloth  lining,  and  adheres  to  it,  so  that  the  fur  issues  from 
the  other  end  of  the  machine  perfectly  cleared  from  hair  by  a  single 
operation,  at  which  other  end  is  placed  a  gauze  bag  or  other  recep- 
tacle in  some  convenient  form  to  receive  the  fur  as  it  issues.  The 
wheels  may  be  of  the  same  or  of  different  diameters,  and  of  any  con- 
venient length;  the  beaters  thereon  constructed,  like  the  buckets  or 
paddles  of  water  wheels,  may, be  of  any  convenient  number  and  di- 
mensions. The  wheels,  supported  on  axes  or  gudgeons,  working  in 
boxes,  set  in  the  frame,  may  be  of  metal  or  other  material.     The 
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frame,  made  of  wood,  or  other  material,  consists  of  two  pieces  which 
may  be  called  cheeks;  these  are  supported  on  a  sufficient  number  of 
legs,  or  feet,  according  to  the  length  of  the  cheeks,  which  must  be 
long  enough  to  hold  the  number  of  wheels  to  be  used,  be  they  more 
or  less,  or  larger  or  smaller.  These  cheeks  are  framed  together  firmly 
by  cross  pieces  and  ties,  in  such  a  manner,  and  of  such  a  length,  that 
the  wheels  may  freely  revolve  between  them,  the  wheels  to  be  placed 
at  such  distances  as  to  revolve  freely  without  touching  each  other, 
but  as  near  as  may  be,  consistently  with  this  object.  They  must  be 
covered  in  at  the  ends  as  well  as  above  and  below  them — the  cover 
should  set  close  to  the  top  and  bottom  of  the  wheels,  coming  to  the 
sharp  angles  where  the  wheels  are  near  each  other,  and  these  angles 
so  formed  as  that  the  space  between  the  edge  of  the  angles  and  the 
wheels  will  be  larger  where  the  fur  enters  between  the  cover  and  the 
wheels  respectively,  than  where  it  leaves  them  respectively.  This 
is  convenient,  as  it  favours  the  passage  of  the  fur  from  wheel  to  wheel. 
The  cloth,  it  is  believed,  will  best  answer  the  purpose  which  has  the. 
coarsest  and  fullest  nap.  The  attraction  and  adhesion  of  the  hair  to 
the  cloth  lining  is  ascribed  to  electricity  therein  produced  by  the  mo- 
tion of  the  wheels,  and  this  power  of  attraction,  it  is  contemplated 
by  the  inventor,  may  be  increased  in  the  cloth  lining  so  as  to  make 
it  electric  to  any  requisite  degree  by  common  and  known  means. 
The  picker,  placed  as  aforesaid,  consists  of  a  cylinder  with  points 
set  therein,  so  placed  in  respect  to  the  delivering  end  of  the  feeder 
as  to  take  the  fur  and  tear  it  from  between  the  delivering  rollers  of 
the  feeder  and  distribute  it  to  the  wheels  as  aforesaid.  The  feeder 
is  of  common  construction,  and  the  wheels  and  picker  are  put  in  mo- 
tion by  a  band  running  over  wheels  fixed  to  their  respective  axes; 
jthe  motion  of  the  feeder  is  adapted  to  the  picker,  and  tlie  motions  of 
these  are  adjusted  to  each  other  and  to  the  wheels,  so  that  the  ma- 
chine shall  have  in  all  its  parts  a  convenient  velocity,  according  to 
the  quantity  of  fur  to  be  cleared  and  the  supply  conveyed  to  the  ma- 
chine by  the  feeders  in  a  given  time.  The  number  of  wheels  and 
their  dimensions  are  left  at  large,  because  these  may  be  indefinitely 
varied,  and  yet  the  principle  of  the  machine  be  the  same,  as  hereinaf- 
ter is  shown.  But  the  number  of  wheels,  and  their  dimensions,  ac- 
tually used  by  this  applicant  in  his  first  operation,  were  as  follows — 
there  were  7  wheels  from  6  inches  to  2  feet  in  diameter.  The  di- 
mensions of  the  frame,  and  of  the  cover,  and  of  the  picker,  and  of 
the  feeder,  all  obviously  depend  upon,  and  are  adapted  to  the  num- 
ber and  dimensions  of  the  wheels.  By  a  machine  of  this  description 
the  applicant  has  cleared  fur  of  hair  perfectly  in  one  operation. 

The  principle  of  the  invention  consists  in  the  combination  of 
wheels  with  a  cover  lined  with  cloth,  substantially,  as  above  describ- 
ed, having  a  feeder  and  a  jiicker  of  common  construction,  the  dimen- 
sions of  the  same  being  variable  at  convenience  as  aforesaid. 

And  this  applicant  contemplates  the  application  of  this  principle 
in  combination  with  any  common  and  known  apparatus  for  electri- 


Digitized  by 


Google 


136  Titus's  Machinery  for  Casting  Pipes. 

fying  the  cloth  lining,  and  purposes  on  farther  experiments  to  applj 
for  patents  for  such  and  other  improvements. 

William  Woodworth. 

Woodworth^s  Machine  for  Cleaning  Fur. 
Fig.  1. 


^^.2. 


Fig.  1,  a  perspective  view  of  the  whole  machine 
Fig.  2.  01 
drical  cases 


Fig.  2.  one  of  the  wheels,  or  beaters,  which  revolve  in  the  cjlin- 


Mstract  of  the  specification  of  a  patent  for  an  improvement  in  the 
mode  of  casting  and  makifig  of  Metallic  Tubes j  or  Pipes^  of  lead  and 
other  soft  metals^  or  composition  of  metals.  Granted  to  Burrouohs 
Titus,  Ulyssus,  Tompkins  county j  New  Forkj  dpril  19,  1801. 

The  object  of  this  patent  is  to  produce  pipes  of  any  desired  length, 
without  seam  pr  joints.  The  plan  is  to  conduct  the  fluid  metal  into 
a  mould  of  a  proper  form,  but  of  moderate  length,  and  causing  the 
metal  to  be  cooled  so  as  to  adhere,  and  at  the  same  time  giving  a  re- 
gular motion  to  the  tube,  so  as  to  draw  or  force  it  from  the  mould  as 
fast  as  it  becomes  effectually  cooled. 

The  apparatus  by  which  this  is  to  be  effected  is  shown  in  the  ac- 
companying drawing. 

A,  A,  is  a  hollow  cylinder  of  metal,  bored  out,  so  that  its  inner 
diameter  shall  be  equal  to  that  of  the  pipes  intended  to  be  cast.  Its 
length  for  a  pipe  of  If  inch,  may  be  about  8  inches.  It  has  a  flancb, 
0,  a,  at  its  lower  end.  This  tube  gives  the  form  to  the  outside  of 
the  pipe  to  be  cast.  B,  is  a  plus  or  core,  adapted  to  the  inside  of 
the  pipe,  and  made  of  iron,  or  other  suitable  metal;  it  must  be  per- 
fectly smooth,  and  slightly  tapering,  being  smallest  at  top.  It  has  a 
flanch,  h^  6,  adapted  to  the  flanch  a,  a;  this  flanch  is  perforated  with 
a  number  of  holes,  to  allow  the  fluid  metal  to  pass  up  into  the  mould. 
C,  C,  is  a  basin  to  contain  water,  standing  up  to  the  dotted  line,/,/* 
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J}f  D,  18  a  tube  hj  .which  the  melted  metftl  is  to  be  conveyed  from 
the  melting  pot,  F,  into  the  mould.  A,  stop  cock,  regulates  the  flow 
of  the  metal.  The  tube,  D,  D,  is  furnished  with  a  flanch,  c,  b j  which 
it  is  connected  with  the  mould. 

The  melting  pot  may  be  placed  so  high  up  that  the  pressure  of  the 
melted  metal  will  be  sufficient  to  force  the  pipe  from  the  mould,  with 
a  regular  motion,  as  it  is  cooled  by  the  water,  this  force  being  regu- 
lated by  the  quantity  admitted  by  the  stop  cock.  The  pipe,  D,  D, 
must  descend  through  a  flue  kept  sufficiently  heated  to  keep  the  lead 
in  a  fluid  state,  and  heat  must  also  be  apiUied  at  its  junction  with 
the  mould.  Instead  of  elevating  the  melting  pot,  an  arrangement 
may  be  made  for  making  a  mechanical  pressure  upon  the  sunace  of 
the  lead,  and  thus  to  prmiuce  the  same  effect. 

The  pipe,  as  it  is  forced  off*,  may  be  received  upon  a  reel,  or  drum, 
placed  above  the  mould. 

We  have  omitted  a  large  portion  of  the  specification,  but  have 
ffiven  what  is  necessaij  to  render  the  plan  intelligible.  A  patent 
has  been  obtained  in  England  for  machinery  for  the  same  purpose, 
but  not  of  the  same  construction.  We  believe  that  under  proper  mo- 
difications, which  experience  alone  must  suggest,  the  principle  above 
described  may  be  acfvantageously  applied  to  the  accomplishment  of 
the  object  proposed. 

71iU8^8  Machine  for  Casting  Pipes. 


ENGLISH  PATENTS. 

Paient  granted  to  Matthew  Uzielli.  7%€  preparation  of  certain 
metaUie  substances^  and  the  applieaticn  thereof  to  the  sheathing  of 
S^,  ^c.  Communicated  by  a  Foreigner.  Dated  January  6,  1 83 1 . 

The  invention  consists  in  giving  ductility  and  malleability,  (for  the 
purpose  of  making  it  into  sheets,)  to  an  alloy  composed  of  copper 
and  tin  solely,  or  which  is  so  far  free  from  the  admixture  of  zmc 
or  lead,  as  to  be  harder  and  less  liable  to  oxidation  than  pure  cop- 
per or  common  sheet  brass,  and  which  alloy  is  brittle  when  first  cast, 
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and  before  it  is  subjected  to  the  process^  hereinaflcT  described,  but 
is  thereby  made  into  malleable  and  ductile  sheets,  which,  from  tiielr 
beine  less  liable  to  oxidation  than  pure  copper,  are  therefore  more 
applicable  to  the  sheathing  of  ships,  for  covering  roofs  of  buildiogSy. 
making  spouts  and  gutters,  and  other  purposes  where  sheets  are  re- 
quired, wnich  will  not  be  liable  to  much  oxidation. 

This  alloy  I  would  recommend  to  consist  of  copper  and  tin  onlj; 
for  although  an  admixture  of  zinc  or  lead  in  small  proportions,  which 
will  not  be  sufficient  to  make  an  alloy  laminable  into  thin  sheets  bj 
any  process  hitherto  used,  say  one  or  two  per  cent.,  will  not  very 
materially  increase  its  liability  to  oxidation,  while  it  renders  it  a 
little  less  brittle,  and  therefore  more  easily  manufactured,  still  every 
little  addition  will  increase  its  liability  to  oxidation,  and  therefore 
is  better  avoided:  the  proportions  which  I  have  found  best  adapted 
for  the  purposes  before  mentioned,  are  one  hundred  of  copper,  with 
five  to  seven  of  tin.  A  less  quantity  of  tin  than  about  five  per  cent, 
makes  an  alloy  which  is  too  liable  to  oxidation,  and  is  little  prefera- 
ble  to  pure  copper;  and  a  greater  quantity  than  about  nine  per  cent 
makes  an  alloy  so  hard  and  brittle,  and  requires  so  much  care  and 
labour  to  make  into  malleable  sheets  as  to  become  too. expensive  an 
article  for  sale.  This  alloy  is  manufactured  into  malleable  and  duc- 
tile sheets  in  the  following  manner:-~Having  melted  the  copper  in 
a  reverberatory,  or  any  other  furnace  adapted  to  the  purpose,  or  in 
crucibles,  the  tin  is  added,  as  also  the  zinc  or  lead,  if  the  alloy  is 
to  contain  any,  and  then  the  metals  are  to  be  mixed  and  well  incor- 
porated together  by  stirring  whilst  in  a  state  of  perfect  fusion.  The 
melted  mixture,  or  alloy,  is  then  to  be  well  heated,  and  a  sufficient 
quantity  is  to  be  poured  into  moulds  formed  between  two  strong  ta- 
bles of  smooth  granite  or  other  suitable  substance,  so  as  to  obtain  a 
flat  plate  of  from  three-eighths  to  three-fourths  of  an  inch  in  thick- 
ness, according  to  the  ultimate  thickness  of  the  sheets  required.  The 
thickness,  length,  and  breadth  of  the  plates,  may  be  varied  accord- 
ing to  circumstances,  by  the  thickness  and  position  of  metal  rules, 
which  are  to  be  interposed  between  the  tables  of  granite  to  keep 
them  apart,  and  to  leave  the  space  which  forms  the  mould  for  the 
melted  metal.  The  plates  thus  cast  may  be  cut  into  smaller  pieces, 
according  to  the  size  of  the  sheets  ultimately  reauired,  or  the  origi- 
nal size  of  the  plates  may  be  adapted  thereto,  taking  care  in  either 
case  to  allow  twenty  to  twenty -five  per  cent,  for  waste  in  the  manu- 
facture. It  is  better  that  each  plate  snoold  contain  a  sufficient  quan- 
tity of  metal  to  form  two  or  four  sheetSf  so  as  to  be  doubled  up  and 
rolled  in  a  subsequent  stage  of  the  process.  These  plates  are  placed 
in  an  annealing  furnace,  or  in  any  other  furnace  adapted  to  the  pur- 
pose, where  they  are  very  gradually  heated  lor  two  or  three  hoars 
until  the  plates  are  raised  to  a  dull  red  heat,  when  the  alloy  contains 
from  five  to  seven  per  cent  of  tin;  but  if  it  contains  more  tin,  the 
heat  must  be  lower  and  applied  more  gradually,  and  if  It  contains 
less  tin,  the  reverse.  The  plates  are  then  allowed  to  cool  very  g;radu- 
ally,  which  will  take  about  an  houri  and  when  perfectlv  cold  are  pass- 
ed three  or  four  times  through  the  rollers  of  a^  suitable  rolling-mill, 
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"which  are  set  so  as  to  effect  but  a  very  slight  reduction  of  the  thick- 
ness of  the  plates.  The  rollers  shoulcf  be  so  adjusted  during  the  first 
cold  rolling,  after  the  first  annealing,  that  when  the  alloy  contains 
the  proportions  before  recommended,  of  five  to  seven  per  cent,  of  tin, 
passing  these  three  or  four  times  between  the  rollers,  should  not 
lenrthen  plates  of  the  thickness  before  mentioned  more  than  about 
half  an  inch  in  two  feet  length;  but  if  the  alloy  contains  more  tin  they 
must  not  be  lengthened  so  much,  and  if  it  contains  less  tin,  the  reverse: 
great  care  must  be  taken  that  in  this  and  subsequent  rollings  the 
plates  be  rolled  always  in  the  same  direction.  The  plates  must  then 
be  again  annealed,  taking  the  same  precautions  in  heating  and  cool- 
ing very  slowly,  and  to  the  same  degree  as  before,  and  again  rolled 
in  a  cold  state  with  the  same  precautions  as  to  the  pressure  of  the 
rollers,  and  in  rolling  the  plates  in  the  same  direction  as  before.  The 
annealing  and  rolling  are  repeated  with  the  same  precautions,  and  to 
the  same  extent^  until  the  texture  of  the  alloy  is  changed,  as  may  be 
known  by  the  fracture  being  found  close  and  fine  grained,  instead  of 
crystalline  and  with  facets  as  when  it  was  first  cast.  With  the  propor- 
tions before  recommended,  the  close  and  finegrained  texture  general- 
ly takes  place  after  twelve  or  fifteen  successive  operations  of  anneal- 
ing and  cold  rolling.  After  the  texture  of  the  alloy  becomes  thus 
changed,  it  may  be  heated  more  rapidly  and  to  a  higher  temperature, 
and  when  cold  rolled,  so  as  to  lengthen  plates,  which,  when  first  cast, 
were  of  two  feet  length,  six  or  seven  inches  after  each  annealing. 
The  plates,  or  sheets,  as  they  may  be  now  called,  may  then  be  bent 
up  and  rolled  double,  in  the  usual  manner  of  rolling  brass  sheets, 
but  continuing  always  the  precaution  of  rolling  in  the  same  direction* 
After  sufficient  rolling  the  sheets  may,  if  necessary,  be  doubled 

X'n,  according  to  the  thickness  and  size  of  the  sheets  required,  and 
n  sufficientr^  rolled,  the  sheets  are  to  be  trimmed  and  cut  to  the 
required  dimensions,  as  usual  in  rolling  brass  or  copper.  The  pre- 
cautions particularly  to  be  observed  are  casting  the  alloy  in  thin 
plates,  heating  and  cooling  them  very  gradually,  and  rolling  them 
cold,  very  gently  at  first,  in  the  same  direction. 

Now,  I  declare,  I  do  not  claim  as  part  of  the  invention  the  mak- 
ing of  sheets  of  an  alloy,  which  is  commonly  called  brass,  and  which 
has  heretofore  by  repeated  annealings  and  cold  rollings,  in  a  method 
somewhat  similar  to  my  own,  been  made  into  malleable  and  ductile 
sheets,  but  which  alloy  commonly  called  brass,  is  composed  of  cop- 
per, with  a  large  proportion  of  zinc,  or  of  copper,  with  a  large  pro*^ 
portion  of  zinc  and  a  certain  proportion  of  tin  or  other  metals,  but 
18  more  liable  to  oxidation  than  fine  copper,  and  therefore  not  so  fit 
for  the.pnrposes  before  mentioned;  but  I  do  only  claim  giving  mallea- 
bility and  ductility,  for  the  purpose  of  making  it  into  sheets,  to  an 
alloy  which  is  less  liable  to  oxidation  than  fine  copper  or  brass,  and 
which  heretofore,  from  its  brittle  nature,  has  not  been  manufactured 
into  sheets* 

la  witness  whereof,  &c. 
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Paient  granted  to  Andrew  Ure,  of  Sotdhampton  RoWy  in  the  cowidy 
ofBHddleseXj  M.  D.yfor  an  improvement  or  inqirovemenis  in  curir^ 
raw  or  coarse  sugars.    Bated  October  20, 1830. 

The  natare  of  this  process  consists  in  emplojing  faintlj  acidu- 
lated alcohol  as  a  soiveDt  to  remove  the  quicklime  and  glutinous  ex- 
tractive  with  which  raw  sugars  are  mingled. 

The  proportion  of  acid  employed  is  one  ounce  of  sulphuric,  nitrous, 
or  other,  powerful  acid,  to  one  gallon  of  alcohol,  at  forty  degrees 
above  proof. 

The  sugar  cleared  by  this  mixture,  it  is  stated,  will  be  sufficiently 
freed  from  impurities  as  to  admit  of  its  being  packed  in  bags  instead 
of  hogsheads. 

The  claim  is  not  for  the  use  of  the  alcohol,  but  for  the  combination 
of  the  latter  with  the  acid  for  the  purpose  mentioned. 


Paient  granted  to  John  Dickenson,  of  Nash  MiUs^in  the  parish  of 
Mboi*s  Langley^  in  the  county  of  Hertford^  for  an  improved  me- 
thod of  mantfaciuring  Paper  by  means  of  machinery.  Dated  Oc- 
tober  6 flSSO. 

The  object  of  the  present  patentee  is  to  make  paper  in  two  layers 
or  strata,  before  such  layers  leave  the  felts  by  which  they  are  con- 
ducted to  the  drying  machinery;  for  this  purpose  two  cylinders  of 
woven  wire  are  immersed  in  two  vats  of  pulp  some  distance  apart. 
The  pulp  collected  on  the  first  cylinder  is  conducted  by  a  felt  and 
the  necessary  rollers  to  the  second  cylinder,  from  whence  the  two 
layers,  thus  coming  in  intimate  contact,  are  carried  forward  by  the 
same  felt  to  the  press-rollers,  (of  which  there  are  two  pair,)  that  form 
them  into  a  single  substance— this  is  then  conveyea  to  the  drying 
machinery  in  the  ordinary  manner. 

This  method  is  chiefly  applicable  to  the  manufocturing  of  thick 
papers,  the  adhesion  being  greater  when  the  layers  are  thus  joined, 
whilst  in  a  wet  state,  than  when  united  subsequently  to  their  pass- 
ing the  drying  apparatus. 


Patent  granted  to  Andrew  Ure,  of  Southampton  Rov>y  in  the  county 
of  Middlesex^  M.  D^^for  an  Mr-stove  (fparaittSjfor  the  exhalation 
and  condensation  of  Vcgnmrs.     Dated  October  20,  1830. 

This  invention  consists  in  drawing  a  stream  of  air  by  an  exhauster 
through  a  chamber  over  the  surface  of  any  moist  substance  so  heated 
as  to  exhale  vapours,  and  then  propelling  the  mingled  air  and  vapour 
through  a  body  of  cold  water,  or  other  absorbing  body,  for  the  pur- 
pose oif  condensation. 

The  chamber  is  directed  to  be  constructed  of  wood,  copper,  or 
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other  suitable  material,  and  of  a  rectaogalar  forniy  (as  being  most 
convenient,)  and  much  lonser  in  proportion  to  its  depth.  At  one 
end  of  the  chamber,  immeaiatelj  below  the  roof,  is  a  pipe,  through 
which  the  vapour  exhaled  from  the  substance  under  operation  is  ex- 
tracted; it  is  connected  with  an  exhauster,  which  propels  the  vapour 
into  a  cistern  where  it  is  condensed.  At  the  opposite  end  of  the 
chamber  to  that  where  the  exhausting  pipe  is  fixed,  is  a  slidinjg  door, 
which  may  be  opened  to  admit  a  stratum  of  air  sufficiently  thick,  ac- 
conling  to  the  intensity  of  the  heating  medium,  in  order  to  facilitate 
the  exhalation.  The  substance  to  be  evaporated  may  be  heated  by 
steam  pipes  or  hot  water,  contained  in  a  second  chamber  below  the 
evaporator.  •  . 

This  apparatus,  it  is  observed  by  the  patentee,  is  particularly  suit- 
ed for  evaporating  raw  sugars  without  injuring  their  quality. 


Patent  granted  to  Michael  Donovan,  of  the  City  of  DubUn^  Gen- 
tleman^ for  an  improved  method  of  lighting  places  with  Gas.  Dated 
October  6,  1830. 

The  patentee  commences  his  specification  by  observing,  that  there 
are  many  gases  which  burn  with  but  a  small  emission  or  light,  such 
as  hydrogen  gas,  carbonic  oxide  gas,  and  that  gas  produced  bv  the 
chemical  action  of  water  or  steam  on  the  surface  of  red-hot  coke  or 
charcoal.  He  proposes  to  produce  a  good  light  from  these  gases  bv 
combining  them  with  the  vapours  of  certain  volatile  substances,  such 
as  spirits  of  turpentine,  vegetable  resins,  naphtha,  and  naphthaline. 

In  order  that  vapour  should  be  produced  from  tnese  substances,  a 
reservoir  is  directed  to  be  placed  near  the  burner,  so  that  the  heat 
emitted  from  the  burner  itself  may  produce  the  necessary  effect. 
The  distance  of  this  reservoir  from  the  flame  is  to  be  regulated  ac- 
cording to  the  degree  of  volatility  of  the  substance  employed;  for,  if 
naphtha  be  employed  that  has  been  several  times  distilled,  it  will 
produce  vapour  at  the  temperature  of  the  atmosphere,  the  reservoir 
must  be  in  that  case  removed  some  distance  from  the  burner,  or 
much  smoke  will  be  emitted  with  the  flame,  according  to  the  excess 
of  vapour;  if,  on  the  other  hand,  sufficient  vapour  to  not  mingled 
with  the  gas  the  light  will  be  Jess  bright. 

The  ^s,  (in  the  instance  cited  by  the  patentee,)  is  generated  in  a 
cylindncal  iron  retort,  of  about  eight  inches  diameter  m  the  interior, 
and  about  three  and  a  half  feet  in  length.  This  being  filled  with 
coke  or  charcoal,  over  which  water  or  steam  has  been  thrown,  is  to 
be  heated  to  a  red  heat.  The  gas  thus  produced  is  conducted  by  a 
pipe  to  the  lower  end  of  what  is  termed  the  recipient,  consisting  of 
a  small  tube  or  cylinder  below  the  burner.  A  tube  of  about  halfthe 
diameter  of  this  recipient  arises  concentrically  with  the  latter  from 
the  cas  supply  pipe:  this  tube,  which  is  perforated  with  numerous 
small  holes,  is  aenominatcd  the  disperser;  near  the  top  of  this  a  di- 
vision is  made  to  prevent  the  gas  from  passing  through  the  upper 
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ptrt  withMt  mingling  with  the  vapour^  and  several  convolutionB  of 
fiAe  woven  wire  are  wrapped  aroand  the  diaperser  to  render  it  more 
effectud  in  causing  a  perfect  intermixture.  The  combined  vapours 
then  pass  into  a  burner  similar  to  those  usually  employed  for  gaS| 
and  it  is  stated  tbej  will  then  afford  a  clear  and  bright  light. 


New  Dye. 

Vf%  live  in  an  age  of  improvements.    Last  week  our  Gazette  con- 
tained the  first  public  intimation  and  account  of  a  discovery  which 
promises  every  man  his  dram  with  his  bit  of  bread;  since  the  loaf,  in 
its  baking,  is  found  to  give  out  a  vapour  ^hich  needs  only  to  be  col- 
lected to  furnish  an  excellent  spirit.     Now,  therefore,  ovens  may 
also  be  considered  as  stills,  and  the  staff  of  life  will  be  the  more  re- 
quired to  support  those  whose  heads  it  may  tend  to  turn  by  its  odor- 
ous products.    But  our  present  purpose  is  with  a  new  method  of  dy- 
ing with  Prussian  blue,  which  is  stated  to  be  so  efficient  and  cheap, 
as  entirely  to  supersede  the  necessity  for  indigo.     The  prospectus 
issned  by  the  inventors  of  this  commercially  important  composition 
is  now  before  us.    It  states  that  since  the  year  1752,  the  attention 
of  the  most  able  chemists  of  Europe  has  been  directed  to  the  disco- 
very of  some  means  by  which  a  fast  blue  dye  might  be  obtained  with- 
out the  use  of  indigo;  but  that  hitlierto  their  researches  have  been 
attended  with  no  favourable  results,  inasmuch  as  the  use  of  Prussian  . 
blue,  (the  only  substitute  that  could  be  used,)  has  been  found  to  ren- 
der the  wool  too  hard  to  work  well,  and  at  the  same  time  to  barn  it. 
But  the  inventors,  who,  we  believe,  have  secured  theirdiscovery  by 
a  patent,  assure  us  that  their  experiments  have  succeeded,  and  that 
they  are  prepared  to  submit  to  the  public,  specimens  of  blues,  which 
have  been  produced  without  indigo;  the  tints  of  which  are  equal,  if 
not  superior  to  any  colour  that  has  yet  been  produced  bj  that  dye, 
and  its  durability  incomparably  superior.    Specimens^  they  add,  will 
be  produced  of  clothes  that  have  been  worn  until  there  literally  r^- 
mamed  but  the  thread,  and  yet  the  colours  are  as  firm  as  when  first 
the  cloth  was  cut,  nor  is  there  the  slightest  appearance  of  white  upon 
any  of  the  seams;  a  fastness  of  dye  which  has  never  been  produced 
by  indigo.     We  ought  to  mention  that  these  specimens  have  been 
exhibited  to  us,  ana  that  they  fully  bear  out  the  description  given. 
Amona;  the  advantages  which  the  proprietors  promise  from  the  adop- 
tion of  this  dye,  are  the  following: — All  the  substances  which  com- 
pose it  are  indigenous  to  all  countries,  are  abundant  and  cheap,  not 
only  in  consequence  of  their  great  plenty,  but  also  from  many  of 
them  being  absolute  refuse,  such  as  old  woollen  rags,  meat  unfit  for 
use,  blood,  entrails,  and,  in  fact,  every  description  of  animal  matter, 
however  corrupt  may  be  its  state: — as  a  new  branch  of  industry,  tlie 
manufacture  would  be  a  national  benefit:— a  much  greater  solidity, 
beauty,  and^  brilliancy  of  colour,  than  hitherto  attained,  and  a  capa- 
bility of  being  brought  to  any  tint  required :— -in  an  apparatus  of 
equal  capacity,  three  times  more  wool  can  be  dyed  by  tnis  process 
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io  a  given  time,  and  at  an  infinitelj  leas  cost  than  can  be  dyed  bjr 
indiso:— wool  djed  br  the  new  process  is  In  ererj  respect  lietter  to 
work,  Is  softer^  cards  better,  and  is  more  pleasant  and  easj  to  weave 
than  when  dNred  with  ihdiffo:— -it  is  not  only  applicable  to  blaes,  bot 
is  equally  emcient  as  the  foundation  for  blacks  and  greens;  those  ca« 
lours  bein^  produced  of  the  most  beautiful  tints; — ^Tor  hats,  the  beauty 
and  intensity  of  the  black  it  produces,  and  the  rapidity  with  which 
the  operation  of  dying  is  performed,  renders  the  discovery  invalu- 
able to  that  branch  of  trade*  Such  are  the  advantages  proposed  by 
the  adoption  of  this  process;  and  assuredly  a  discovery  which  would 
lower  the  price  of  articles  of  universal  consumption  and  in  constant 
use,  and  open  a  home  employment  of  great  extent,  in  the  room  of 
foreign  and  imported  produce,  is  well  worthy  of  the  consideration  of 
a  commercial  people.  We  can  only  speak  of  the  thing  from  what 
we  have  seen,  and  the  old  and  new  clothes  shown  to  us  seemed  com- 
pletely to  warrant  the  pretensions  which  accompanied  them.  We 
have  no  doubt  but  that  both  practical  skill  and  large  capital  will 
soon  put  this  novelty  to  the  test;  and  were  it  ours,  we  should  not  be 
afraid  to  «» stand  the  hazard  of  the  die."  ILU.  Qaz. 


The  Monthly  jSltnerican  Journal  of  Oeology  and  Natural  Science. 

Two  numbers  of  the  above  Journal  have  issued  from  the  Philadel- 
phia press,  under  the  editorial  management  of  G.  W.  Featherston- 
haugh,  Esq.  We  hailed  the  work  in  advance  as  likely  to  promote  the 
knowledge  of  a  very  interesting  department  of  science,  but  we  have 
to  regret  that  the  editor  has  already  given  proof  of  a  total  absence 
of  those  dispositions  and  habits  without  which  a  person  is  altogether 
unfit  to  become  one  of  the  sentinels  of  science.  In  his  notice  ^*  to 
readers  and  correspondents,^^  he  has  charged  this  Journal  with  bavins 
<<  become  the  vehicle  of  defamation  in  its  most  insidious  form,"  and 
has  designated  one  of  the  most  usefully  active  members  of  the  Frank- 
lin Institute,  as  ««one  of  the  most  insignificant  of  their  members," 
**an  intriguing  pharasaical  individual,"  an  utterer  of  '<a  deliberate 
falsehood^'*  **a  mendacious  little  individual,"  and'^^a  parasite  who 
lives  by  dishonouring  the  labours  of  others."  The  original  offence 
of  the  gentleman  so  designated,  was  his  differing  in  opinion  with  Mr. 
Featherstonhaugh  respecting  the  organic  remains  of  an  extinct  spe- 
cies of  animal;  which  offence  he  aggravated  by  openly  defending  nis 
opinions  before  the  Philosophical  society. 

Mr.  F.  no  doubt  imagines  that  the  provocation  which  he  has  re- 
ceived, will  sulilce  to  justify  the  coarse  epithets,  and  personal  abuse, 
to  which  he  has  resorted;  we  apprehend,  however,  that  to  this  opinion 
he  will  make  but  few  proselytes.  He  appears  to  have  forgotten  ^the 
divine  feelings  of  religion,"*  and  certainly  endangers  the  accom- 
plishment of  his  main  purpose,  which  he  tells  us  **  is  not  to  win 
opinions  from  a  limited  number  of  selfish  individuals,  more  interest- 

•  P.  91,  Journal  of  Geology. 
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ed  in  humbugging  the  public  than  in  enlightening  it"*  We  hope 
that  when  he  endeavours  <*  to  instruct  and  amuse  the  millions,"*  he 
will  perceive  the  necessity  of  uttering  the  lessons  of  wisdom  with 
the  tone  of  a  ^ntleman,  and  in  the  elevated  language  which  belongs 
to  the  real  philosopher. 
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FOm  THE  JOURITAI  OV  Tm   WMAXKLJH  TV8TIT17TS. 

On  the  height  of  Water  in  Boilers  of  Locomotive  Engines* 
By  Franklin  Paale. 

The  gauge  cocks  of  boilers,  are  certainly  one  of  the  most  impor- 
tant parts  of  a  steam  engine;  upon  their  indications  we  rely  for  the 
knowledge  of  the  proper  height  of  water  in  the  boiler,^  and,  of  con- 
sequence, for  the  full  and  efficient  operation  of  the  engine;  and  what 
is  of  DO  less  importance,  the  safety  of  all  who  may  be  within  reach 
of  its  influence.  Any  facts,  therefore,  relative  to  this  portion  of  aB 
eneine,  must  be  acceptable  to  the  public. 

.  High  pressure,  alone,  being  applicable  to  locomotive  purposes  on 
land,  our  observations  must  be  Considered  as  applying  particularly, 
thoueh  not  exclusively,  to  this  variety  of  steam  power. 

When  a  boiler,  in  which  the  steam  is  raised,  is  at  perfect  rest,  that 
is  to  say,  when  the  engine  which  it  is  intended  to  supply  is  not  in 
motion,  or  otherwise  disturbed,  the  surface  of  the  water,  or  as  it  is 
called,  the  **  water  line,"  is  accurately  defined,  and  if,  for  the  sake 
of  illustration,  we  suppose  that  gauge  cocks  were  placed  at  fractions 
of  an  inch  in  relative  height,  the  position  of  the  surface  of  the  water 
would  be  indicated  with  great  accuracy  at  the  moment  when  the  cock 
at  the  same  elevation  was  opened,  but  if  it  is  kept  open,  a  current  is 
e8tab]ished  in  the  direction  of  the  escape,  and  it  is  no  longer  a  per- 
fect indication.  So  true  is  this,  that  if  you  open  a  cock  some  distance 
above  the  surface  of  the  water,  steam  only,  at  first,  passes  out^  bat 
ultimately  steam  and  water,  and  the  duration  of  the  interval  between 
the  opening  and  the  appearance  of  water,  will  depend  on  the  relative 
height  of  tne  gauge  cock,  the  surface  of  the  water,  and  the  degree 
of  pressure  upon  the  boiler  at  the  time  at  which  the  experiment  is 
made. 

One  of  our  papers,  a  few  months  back,  contained  a  statement  of 
a  fact  intimately  connected  with  this  subject,  observed  upon  the  trial 
of  a  model  engine,  and  also  asked  for  a  solution  of  the  pnenomenon, 
which  may,  I  think,  readily  be  given. 

VoL.Vin.— No.   3.— SEFfEMBER,   18S1. 
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The  stateiiient,  if  we  remember  right! j,  says,  that  steam  was  rmU- 
ed  in  a  small  high  pressure  boiler^  the  safety  valve  of  which  was 
then  lifted  by  handi  the  steam  was  immediately  followed  by  water* 
aad  ultimately  the  whole  of  the  water  in  the  boiler  was  expelled 
through  the  valve. 

I  have  frequently  lifted  (he  safety  valve  of  a  small  boiler,  with 
invariably  the  same  result;  water  always  made  its  appearahce  after 
a  brief  interval.  The  solution  is  easy — i  certain  quantity  of  beat  is 
contained  in  the  water  of  the  boiler,  which,  when  the  pressure  is 
taken  oflf,  by  the  raising  of  the  valve,  is  sufficient  to  cause ^e  water 
to  rise  in*  foam,  and  is  nothing  more  or  less  than  is  expressed  in  the 
language  of  the  kitchen,  by  the  phrase,  **  the  kettle  is  boiling  over." 

When  an  engine  is  set  in  motion,  and  the  steam  thereby  taken  off, 
the  ebullition  necessary  for  a  further  supply,  disturbs  the  surface  of 
the  water,  and  the  gauge  cock  is  no  longer  so  decided  in  its  indica- 
tions, but  requires  a  considerable  degree  of  practical  experience  to 
be  able  to  decide,  from  the  appearance  of  the  escaping  steam  and 
water,  the  precise  height  of  the  water  line,  but  to  a  sufficiently  prac- 
ticed eye  there  is  no  difficulty.  It  is  not  so  when  a  locomotive  en- 
Slne  is  running  on  a  rail-way.  The  agitation  of  the  engine  Is  consi- 
erable,  aftd  a  correspondent  effect  is  produced  on  the  water  in  the 
boiler,  and  it  then  becomes  extremely  difficult,  if  not  impossibleii  to 
tell  its  height.  This  is  a  fact  of  immense  importance  in  the  manage- 
■icnt  of  an  engine,  and  yet  it  is  one  that  was  not  anticipated  by  mea 
of  science,  and  of  which  even  practical  engineers  were  uninformed. 
In  company  with  several  engineers,  and  other  gentlemen  of  scienoei 
at  a  recent  trial  of  a  locomotive  engine,  I  was  witness  to  a  case  ex- 
actly in  point;  it  was  in  action  without  locomotion;  the  wheels  being 
raised  so  as  to  prevent  adhesion;  the  gauge  cocks  all  indicated  water; 
the  engine  was  then  stopped,  when,  to  the  surprise  of  those  present, 
no  water  was  found  at  the  lowest  cock,  and  no  human  being  could 
ascertain  what  was  the  height  of  water  in  the  boiler  at  that  time,  a 
circumstance  that  should  never  occur,  for  reasons  that  everyone  whe 
has  any  knowledge  of  the  subject  must  know  and  admit. 

It  is  much  easier  to  state  the  difficulty  than  to.  devise  a  remedy. 
We  have  received  as  yet  little  or  no  assistance  from  our  more  expe- 
rienced predecessors,  the  English.  The  general  form  and  arrange- 
■lent  of  their  engines,  and  the  results  of  trials  with  them,  is  nearly 
all  we  know;  what  we  require  is  minute  descriptions  of  the  important 
aarts  of  the  engine,  and  tull  and  close  details  of  their  management 
Information  of  this  character  will  be  of  the  utmost  utUity. 

At  present  we  must  rely  on  the  care  of  engineers  in  this  matter; 
the  supply  pump  must  be  efficient  in  its  operation;  the  quantity  of 
water  supplied  in  a  given  distance  must  be  known  and  governed  by 
the  combined  and  relative  velocity  and  load;  and,  above  all,  there 
must  be  frequent  stoppages  at  short  distances  for  the  purpose  of  ex* 
amination. 

Careful  experiment  and  sufficient  experience  may  give  confidence, 
but  it  is  extremely  desirable  that  the  state  of  water  in  boilers  should 
be  made  more  evident  to  observation  than  appears  to  be  poaaiWe  willi 
the  present  arrangement. 
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An  examination  of  the  aUegatians  niade  under  the  $i^naiure  of  "Jos- 
tic  e,'*  respecting  the  patents  for  a  Percussion  Cannon  Lock,  ob- 
tained by  Joshua  Shaw^and  by  Lieutenant  BeUj^^By  Joshva 
Shaw. 

TO  TBB  XDITOm  OT  TW\  JOVmVl.L  OV  TB3B  TBAinCUV  IVfTrrVTS.  ' 

Sir, — In  the  Journal  of  the  Franklin  Ingtitute,  May,  1831, 1  find  a 
reply  to  mj  observations  touching  the  conduct  of  Lieut  W.  H.  Bell, 
in  relation  to  a  patenllaken  out  by  that  gentleman  for  a  percussion 
cannon  lock,  &c.  signed  *<  Justiok,"  which  I  think  I  shall  be  able 
to  prove,  in  the  course  of  the  following  remarks,  to  have  been  a 
most  unappropriate  title.  In  commenting  upon  this  gratuitous  ar- 
ticle, I  will  not,  in  imitation  of  this  friend  %n  need^  attempt  to  di- 
vert attention  from  the  main  question,  by  statements  not  the  less 
mischievous,  because  told  with  apparent  simplicity  and  truth;  and 
which,  until  refuted,  might  be  supposed  to  furnish  a  direct  dis- 
proval  of  my  general  charges  against  Lieut.  Bell.  If,  in  making 
them,  I  have  not  been  sufficiently  explicit,  I  will  now  repeat  them  in 
more  definite  terms.  I  said  that  Lieut.  Bell  had  infringed  my  pa- 
tent right,  and  I  now  further  say,  that  he  has  compromised  the  good 
faith,  and  violated  the  pledge  of  the  government  of  the  United  States 
towards  me,  notwithstanding  he  *^  belongs  to  a  profession  which  tolc' 
rates  no  dishonourable  conduct  in  any  of  its  members.^^ 

It  is  easy  to  make  charges  and  quite  as  easy  to  deny  them,  and 
little  room  may  be  required  for  either,  except  where  the  statements 
controverted  require  to  be  supported  by  reference  to  veritable  docu- 
ments, which,  under  present  circumstances,  it  is  indispensable  upon 
me  to  do;  but  I  will  be  as  brief  as  possible,  touching  only  upon  those 
statements  which  may  seem,  until  analysed,  to  refute  my  impata- 
tioQB  against  Lieut.  Bell. 

In  the  first  place,  Justicr  states  that  Lieut.  Bell,  is  <<  now  absent 
at  a  remote  station,  where  he  may  not,  for  a  long  time,  meet  with 
these  foul  asptrsions  on  his  charaeter.^^  It  is  believed  that  the  Lieu- 
tenant, at  the  time  the  No.  containing  my  charges  against  him  ap- 
peared, was.  in  Norfolk,  Virginia;  was,  about  the  time  his  defence 
was  undertaken,  in  Washington,  on  his  way  to  Philadelphia;  and  was 
shortly  afterwards,  and  isnow^  stationed  at  the  Delaware  Breakwa- 
ter—Secondly, JusTioB  s^ys, '« that  Lieut.  Bell  applied  to  me»*' » 
a  manttfacturer  of  petcussion  primers,  to  procure  a  number  ofihese 
articles,  made  according  to  a  particular  pattern,  but  which  he  did  not 
obtain.  But  why  he  did  not,  is  not  mentioned;  at  the  proper  time 
I  may  explain  the  secret,  although  I  do  not  conceive  it  important  to 
the  point  in  question.  In  continuance  he  says,  **  this  occasion  vfas 
certainly  the  first,  and  it  is  believed  the  only  one,  on  which  Ueut- 
Believer  saw  Mr.  Shaw.^^  This  I  assent  to,  and  beg  particular  at- 
tention to  the  words  Justiob  has  marked  in  italics,  as  claiming  espe- 
cial notice;  this  meeting,  we  are  told,  occurred  on  the  18th  darof 
April,  1829-*this  is  indeed  valuable  information  to  me,  as  it  fixes 
the  time,  and  furnishes  data  very  important  should  this  dispute  be 
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ever  argued  in  a  court  of  lav,  thoald  such  evidence  be  there  deemed 
admissible;  it  is  indeed  a  two  edged  sword  pat  into  my  hands,  as  I 
shall  hereafter  show  the  inconsistency  of  this  visit  of  Lieut.  Bell. 

It  is  fuKher  said  bj  Justice,  that  ^Hhe  instrument  for  which  Lieut. 
BdU  has  (Atained  a  patent^  was  made  and  applied  in  the  manner  directed 
in  his  spedfication  on,  or  before^  the  \  3th  of  October^  \  828,  more  than 
seven  months  prior  to  the  interview  with  Mr.  Shaw."  That  <*  the 
merits  of  the  instrument  were  successfully  demfonstrated  on  that  day^ 
and  the  tried  of  it  was  continued  on  subsequent  days^  for  several  weeks^ 
and  until  it  had  fired  a  cannon  one  thousand  tirnics^**  ^c. 

It  does  not  perhaps  occur  to  the  reader  Ivdw  convenient  in  this 
stage  of  the  dispute  it  was  for  the  gentleman  to  call  the  lock  and  its 
appendages^an  instrument,  in  place  of  an  invention; — an  instru^ient 
cannot  be  patented  without  it  be  capable  of  some  new  employment  or 
useful  purpose, — the  principle  was  known  and  discovered  by  myself, 
the  instrument  was  only  employed  to  produce  the  effect,  and  this 
was  the  view  taken  by  the  Board  of  Ordnance,  as  will  appear  from 
a  letter  to  me,  from  Col.  J.  Bomford,  President  of  the  Board,  bear- 
ing date  October  8th,  1824,  and  which  I  shall  give  verbatim  before  I 
close  this  article.  I  repeat  that  it  was  a  happy  expedient  to" call  it 
an  instrument,  and  keep  out  of  sight  any  other  term,  as  if  the  merits 
rested  alone  upon  the  lock,  rather  than  the  combinations  and  mate- 
rials acting  in  concert  with  it.  I  have  innumerable  evidences  in  my 
possession  signed  Col.  Geo.  Bomford,  authorized  by  the  Secretary  at 
War,  which  go  to  prove  that  the  mode  of  acting  upon  the  primer  was 
not  viewed  as  material,  the  object  was  to  effect  it  by  the  simplest 
possible  means;  by  a  hammer,  for  example,  if  found  convenient,  and 
which  might  be  retained  in  the  hand.  And  the  letters  referred  to 
so  to  prove  that  the  authorities  at  Washington  viewed  the  whole  af- 
fair in  this  light;  they  solicit  my  confidence,  and  assure  me  that  they 
admit  the  value  of  my  discovery,  and  that  in  obtaining  possession  of 
all  the  necessary  information,  and  instruments^  which  I  placed  at 
their  disposal,  their  onlv  object  was  to  determine  for  themselves,  by 
actual  experiment,  the  best  mode  of  applying  the  principle,  and  then 
to  afford  me  the  advantages  of  these  results,  as  the  effect  of  my  in- 
vention. 

JusTioB  has  said  that  Lieut.  Bell  had  determined  in  practice  the 
merits  of  his  instrument,  more  than  seven  months  prior  to  his  call 
upon  me  for  primers,  and  that  he  actually  fired  it  a  thousand  times, 
and,  of  course,  had  used  1000  primers;  how  happened  it,  if  Lieut. 
Bell  could  furnish  himself  with  1000  primers,  that  he  should  call  on 
me  for  so  small  a  quantity  as  three  or  four  hundred,  for  it  must  be 
observed,  that  the  primer  and  its  application,  is,  as  it  were,  the  es- 
sence, and  constitutes  one  of  the  principal  merits  of  the  invention. 
Now,  if  he  could  supply  himself  with  the  larger,  surely  he  could 
have  supplied  the  smaller  quantity.  It  is  also  stated,  that  there  is 
one  material  difference  between  the  two  instruments,  meaning  mine 
and  Lieut.  Bell's,  which  is,  that  when  applied  to  **  the  purposes  for 
which  both  are  alike  designed^  the  one  never  fails,  the  other  never 
succeeds."    Really  any  person  who  had  a  spark  of  modesty,  or  re- 
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ford  is  at  present  absent  from  the  city,  but  before  his  departure  he 
instructed  me  to  inform  you  that  he  was  desirous  of  eiving  a  further 
and  more  extensive  trial  to  your  percussion  primers  for  cannon^  and 
for  this  purpose  wishes  to  obtain  a  considerable  number  of  them,  aaj 
1000  at  least.  From  trials  already  made,  strong  hopes  are  enter- 
tained that  the  results  will  be  satisfactory.  As  a  preliminary,  how- 
ever,  to  the  adoption  of  this  method  of  firing  cannon,  the  department 
most  possess  the  means  of  making  the  primers  at  the  arstnals.  It  is 
therefore  proposed  to  you  to  furnish  a  machine,  with  all  the  neces- 
sary directions  for  making  the  primers,  toother  with  a  small  sappl  j 
of  the  primers  made  by  yourself,  and  a  suitable  lock  for  firing  theoi, 
for  all  which  the  department  will  pay  whatever  may  be  a  reasonable 
compensation  for  your  time,  services,  and  expenses,  provided  the 
whole  amount  shall  not  exceed  three  hundred  dollars. 

If  you  accede  to  this  proposition,  the  tnacfdne,  and  other  means 
which  you  mayfumiah^  will  be  received  by  the  department  under  a 
pledge  that  they  shall  be  used /or  no  other  purpoee  than  that  ofmak- 
mg  experiments  to  teat  their  value  and  uatfulntaa  in  aervice.  If,  after 
a  sufficient  trial,  it  shall  be  determined  to  adopt  the  primers,  the 
department  will  then  enter  into  such  farther  agreement  with  you,  as 
may  be  satisfactory  to  both  parties.  You  will  perceive  that  the  above 
proposition  calls  for  nothing  more  than  possession  of  the  requinte 
meana  for  ascertaining  the  real  merits  of  the  intention,  with  a  view 
to  its  adoption  or  rejection,  as  the  case  may  be. 
Respectfully,  I  am,  Sir, 

Your  ob'nt  serv't,     , 

W.  Wade, 
Captain  on  Ordnance  Duty. 

Now,  if  this  was  the  only  letter  explaining  the  nature  of  the  as- 
surances made  to  me,  some  doubts  might  perhaps  exist  as  to  the  foil 
extent  and  meaning  of  the  letter  here  given;  but  as  I  have  numerous 
others,  all  tending  to  show,  that  it  was  not  the  instrument^  but  the 
invention^  taken  as  a  whole,  that  was  valuable,  and  which  my  patent 
either  does  or  was  intended  to  cover,  and  also  showing  that  the  sole 
object  of  the  Board  was  to  vary  the  experiments,  with  such  meaAs, 
and  aided  by  such  information,  as  I  could  sufi;gest,  until  they  should 
be  able  to  adopt  or  reject  it,  I  solemnly  declare  that  1  did,  at  least 
nine  or  twelve  months,  before  Lieut.  &ell  called  upon  me,  inform 
Col.  Bomford,  verbally,  of  ^hat  I  had  invented  in  respect  to  clearing 
the  ventjield  of  aM  obatruction.  Indeed  I  had  iuilculated  upon  this 
improvement  from  the  first  moment,  and  if  any  one  will  exaftiine  my 
specification,  they  will  find  positive  evidence  of  it;  I  quote  the  pas- 
sage I  allude  to;  it  is  in  the  tnird  division  of  the  specification;  hnving 
described  the  lock,  as  adopted  by  the  Navy  Commissioners,  I  go  on 
to  state,  that  amongst  other  advantages  and  modifications,  tMt  it 
can  be  so  changed  or  modified,  as  to  uave  the  aighting  and  the  vent' 
field  dear.  This  patent  was  secured  on  the  24th  day  of  October,  - 
1828,  and  will  tend  to  prove  that  the  very  materials  and  information 
which  I  had  furnished,  and  which  were  to  be  experimented  on^  as  it 


Digitized  by  CjOO^IC 


'    J.  ShawV i?(pp/y  io  the  Siaiemenls  of  **  Justice.'       159 

were  in  trust  fur  me,  under  pledges^  the  nature  and  bearings  6f 
which  cannot  be  misunderstood,  was  insidiously  taken  away  from 
me,  and  is  placed  to  the  account  of  Lieut.  W.  H.  Bell.  Now,  it 
must  appear  that  this  friend  was  really  unacquainted  with  all  the 
particulars  which  he  pretended  to  understand,  or  was  determined  to 
conceal  material  facts.  In  any  case,  his  statements  are  an  aggrava- 
tion of  the  wrong  already  inflicted  upon  me;  and  if  the  latter  motive 
prevailed,  he  has  identified  himself  with  the  guilty  party. 

The  following  is  a  copy  of  a  short  letter  received  from  Commodore 
Bainbridge:     • 

Mr.  Shaw  having  invented  a  Percussion  Cannon  Lock,  and  exhi- 
bited the  same  for.  experiment  at  this  yard,  which  experiment  was 
satisfactorily  made  in  the  presence  of  myself  and  several  officers  of 
the  navy;  and  the  lock,  by  recommendation,  adopted  in  our  naval 
service,  as  being  very  superior  to  any  cannon  lock  heretofore  used: 
'  since  then,  Mr.  Shaw  has  made  an  improvement  on  his  first  lock,  and 
it  is  now  probably  as  perfect  as  a  thing  of  th)it  kind  can  be  made. 

(Signed,)  *  Wm.  Bainbridge. 

Dated  at  the  Navy  Yard,  Philadelphia,  15th  April,.  1^29. 

On  the  rth  January,  1831,  a  Military  Committee,  appointed  by 
Congress,  made  a  report  respectins  an  application  of  mine,  the  pur- 

r'^rt  of  which  is  not  material  here;  i>ut  there  is  a  passage  in  it,  which 
shall  quote,  that  has  an  immediate  bearing  upon  the  present  ques-    • 
tion.    It  runs  thus: 

**  It  appeared  to  the  Committee,  by  ihe  concurrent  testimony  of 
officers  of  the  highest  respectability  in  the  navy  and  the  army  of  the 
United  States,  that  the  memorialist  had  not  overrated  his  merits, 
and  that  he  was  justly  entitled  to  the  reputation  of  great  ingenuity, 
judiciously  applied  to  an  important  military  object,"  &c. 

I  now  submit  it  to  a  candid  public,  whether  I  have,  or  have  not, 
sustained  my  charges  against  Lieut.  Bell  P  and  also,  whether  Jus- 
>  ficB,  who  says  it  is  the  duty  of  a  friend,  '*  to  whom  all  the  maleriai 
faeit  of  the  case  are  knoum^  to  lay  a  btitf  ftalement  of  them  before  the 
readere  of  the  Journal,^*  has,  or  has  not  told  the  truth,  the  whole 
truth,  and  nothing  but  the  truth. 

Should  Justice  think  proper  to  make  any  rejoinder,  it  will  be  ne- 
cessary for  him  to  do  so  under  the  sanction  of  his  proper  name;  as 
I  shall  not,  hereafter,  reply  to  any  charges,  or  attack  any  defences, 
set  up  by  an^  anonymous  writer. 

I  remain,  Sir,  yours, 

Joshua  Shaw. 
Philadelphia,  July,  1831. 

Remarks  by  the  Editor, — ^This  Journal  is  intended  for  the  promo- 
tioQ  of  general  information;  in  epdeavouring  to  attain  this  end,  indi- 
viduals will  sometimes  feel  themselves  aggrieved,  and  will  have  some 
just  claim  to  be  heard  through  the  medium  of  our  pa^s.    So  long  as 
'   a  discussion  is  calculated  to  unfold  the  truths  of  science,  it  may  be 
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legitimatelj  continued,  if  not  too  much  wiredrawn;  when,  howeTer, 
the  dispute  becomes  merely  personal,  and  is  incapable  of  adjostment 
excepting  bj  a  court  and  jurj,  the  public  will  cease  to  partake  of 
that  interest  with  which  the  combatants  may  be  animated,  and  it  is 
then  time  to  seek  a  new  arena.  Such,  we  think,  is  the  state  of  the 
present  contest.  Common  courtesj,  however,  demands  that  Ijieut. 
Bell,  or  his  friend,  Justicb,  should  be  heard  in  replr  to  die  preced- 
ring.    But,  let  it  be  remembered,  that  *'  brevitj  is  the  soul  of  wit." 


TO  TBS  XDITOB  OT  THX  JOVBITAL  OF  TUX  FBAlTKUnr  nrSTITUTB. 

On  Oiling  Rail-tcay  Carriages. 

Siti, — There  is  no  difficulty  in  oiling  axles  continually,  bat  to  do  it 
so  as  not  to  waste  a  drop  of  oil,  has  not  been  done,  I  believe,  till  the 
latest  improvements  in  the  friction  saving  carriage  of  the  Baltimore 
rail-road,  where  very  accurate  experiments  have  been  making  by  Mr. 
Geo.  Brown,  one  of  the  principal  proprietors  in  that  work;  the  result 
of  which,  he  informs  me,  is,  that  one  quart  of  oil  will  be  sufficient  for 
2000  miles  run  of  a  carriage,  which,  with  its  load,  weighs  three  tons. 
He  informs  me  at  the  same  time,  that  he  has  ascertained,  that  the 
Lehigh  rail-way  carriages  consume  four  quarts  in  running  8£l  miles 
with  one  ton.    This  you  will  perceive  is  nearly  thirty  times  as  much. 

The  manner  of  oiling  the  vVinan's  waeon  is  peculiar  to  its  coq- 
structioif  as  now  improved.  The  secondary  wneels  now  run  in  a 
cast  iron  case,  the  top  of  which  is  formed  so  as  to  affix  to  the  under 
surface  of  the  side  timbers  of  the  frame  of  the  wagon.  Its  sides  sua- 
tain  the  axle  and  are  supported  or  joined  by  an  intermediate  part  or 
bottom,  which  forms  a  tight  case,  into  which  the  oil  is  put,  so  that 
the  friction  wheel  dips  into  it,  and  its  rim  carries  up  a  little  of  it 
continually  to  the  rubbing  and  rolling  surfaces,  returning  it  to  the 
reservoir;  thus  oiling  its  own  axle  where  all  the  rubbing  is  situated, 
and  the  rolling  axle,  and  no  more  is  consitmed  than  evcporaies.  Its 
enclosure  keeps  it  clean. 

I  need  not  remind  you  that  the  use  of  oil  on  axles  is  not  only  to 
keep  the  surfaces  from  absolute  contact,  and  mnding  t<^ther,  but 
to  keep  them  pool,  and  this  is  better  done  by  the  successive  applica- 
tion or  new  portions  of  oil,  than  by  keeping  the  same  oil  on  the  axle 
as  Ions  as  it  will  last,  partaking  of  the  heat  the  axle  acquires,  and 
therefore  evaporating  trie  faster.  This  method  must  therefore  be  of 
consequence  when  great  velocity  is  to  be  given  to  heavy  loads. 
Respectfully,  yours,  &c. 

J.  L.  Sullivan. 


FRANKLIN  INSTITUTE. 

Monthly  Meeting. 

At  a  stated  monthly  meeting  of  the  Franklin  Inatitute*  held  at 
their  Hall,  July  28th,  1831. 
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Thomas  Fletcher,  Esq.  Vice  President,  ia  the  chair,  and 

Algernon  >S.  Roberts,  Secretary,  pro.  tern. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  following  donations  were  presented  to  the  Institute. 
By  Mr.  Robert  S.  Gilbert. 

The  Cabinet  of  Natural  History  and  American  Rural  Sports. 
By  Messrs.  Carey  &  Hart. 

77^«  Working  MarCe  Companion.  The  ResulU  of  Machinery^ 
namely.  Cheap  Production  and  Increased  Employment  exhibit- 
ed; being  an  Address  to  the  Working  Men  of  Great  Britain. 

The  corresponding  secretary  laid  upon  the  table  the  following 
works  received  in  exchange  for  the  Journal  of  the  Institute*— 

London  Journal  of  Arts  and  Sciences,  for  June. 

The  Repertory  of  Patent  Inventions,  for  April  and  June. 

London  Mechanics^  Magazine,  for  May. 

7%c  Register  of  Arts  and  Journal  of  Patent  Inventions,  for  April 
and  June. 

Recueil  Industriel,  for  February. 

Bibliothique  Physico-economique,  for  April. 

Annates  de  Chimie  et  de  Physique,  for  January. 

North  American  Review,  for. July. 

American  Annals  of  Education  and  Instruction,  for  July. 

Museum  of  Foreign  Literature,  Science,  and  Arts,  for  July. 

American  Journal  of  Geology  and  Natural  Science^  for  July. 

The  Illinois  Months/  Magazine,  for  June. 

The  committee  on  hiventions  presented  a  report  on  D.  L.  Smith's 
planeing  machine,  which  was  read,  and^  on  motion,  referred  to  the 
committee  on  publication. 

On  motion,  the  subject  proposed  for  discussion  this  evening  was 
postponed  until  the  next  monthly  meeting,  and  then  adjournecL 

Thomas  Fletoher,  Vice  President. 

Algernon  S.  Roberts,  Sec.  P.  T. 


Rqwrt  of  the  Committee  on  Inventions,  of  the  Franklin  Institute,  on 
Daniel  L.  Smith's  Revolving  Timber  Plane. 

This  machine,  of  which  drawings  and  explanations  are  appended, 
consists  of  a  frame  of  sufficient  length  to  support  the  timber  to  be 
planed,  having  a  sliding  carriage  upon  it  moved  by  a  rack  and  pinion, 
on  metal  guides,  upon  which  the  timber  is  secured  by  hold-fasts. 
This  frame  is  made  to  pass  before  the  face  of  a  cast  iron  wheel,  fur- 
nished with  plane  irons,  which  revolves  with  rapidity,  receiving  its 
motion  through  a  strap  from  a  belt  wheel,  in  the  hand  machine,  or 
driving  pulley;  the  rack  pinion  taking  its  motion  from  the  shaft  of 
the  plane  wheel.  On  the  face  of  the  cast  iron  wheel  are  fixed  four 
plane  irons.  Two  of  them  single  for  roughing  down  the  work,  each 
followed  by  a  double  iron  projecting  a  little  beyond  the  first  pair  for 
finishing,  all  carefully  adjusted  so  as  to  cut  the  face  of  the  timber 
exactly  square  vith  the  carriage  on  which  it  rests.    The  roughing 
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irons  extend  further  from  the  centre  of  the  wheel  than  the  other  pair, 
and  their  ends  made  round  with  cutting  edges  to  enable  them  to  take 
oflf  any  projections  on  the  wood  which  could  not  be  removed  bj  the 
faces,  and  reduces  the  woml,  at  one  operation,  to  the  full  breadth  of 
the  iron,  saj  from  half  an  inch  to  one  inch.  To  cut  the  tiaiber  t« 
any  bevel  it  must  be  set  on  the  frame  to  the  required  angle,  and  se- 
cured by  wedges  on  the  outside. 

This  machine  differs  from  Woodworth's,  inasmuch  as  the  cutters 
are  secured  to  the  face  of  the  wheel,  instead  of  the  periphery,  and 
is  not  furnished  with  secondary  planes  for  tongueing  and  grooving. 

The  committee  witnessed  several  trials  on  a  model  which  was  laid 
before  them,  and  afterwards  on  a  large  machine  in  Kensington,  where 
it  performed  its  work  with  expedition  and  accuracy — the  timt^r  was 
square  maple  and  cherry,  from  which  the  irons  at  once  cut  a  chip 
three-fourtfks  of  an  inch  thick.  As  the  cutters  move  across  the  grain 
of  the  wood,  it  is  probable  that  unless  the  edges  are  kept  exceed- 
ingly sharp,  smooth  work  could  not  be  performed  on  soft  spongy 
wood,  but  they  recommend  it  as  a  valuable  addition  to  the  machine 
maker's  shop,  or  to  others  who  work  in  the  harder  woods. 

Philadelphioy  JlugU8t  25,  1831. 
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AMERICAN  PATENTS. 

LIST  OF  AMERICAN  PATENTS  WHICH  ISSUED  IN  APRIL,   1831. 

fFilh  Remarks  and  Exetnplificatiansy  by  tlie  Editor. 
[•  Continued  from  p.  127.] 

55.  For  an  improvement  in  the  Grisi  Mill,  called  a  self-stop- 
per ;  Robert  M*Ck)rmick,  Jr.,  Augusta  county,  Virginia,  April  20. 

Within  the  ordinary  hopper,  there  is  a  secondary,  or  false  hopper, 
exactly  fitting  the  former  on  every  side;  this  false  hopper  is  placed 
at  the  lower  part  of  the  true  one,  and  may  extend  up,  probably,  one- 
third  of  its  heigl)t.  The  false  hopper  is  attached  to  a  cord,  which 
passes  over  a  pulley  with  a  weieht  sufiScient  to  raise  it  when  not  held 
down  by  the  grain  within  it.  When  nearly  all  the  grain  has  runout 
of  the  hopper,  the  weight  descends,  and  by  a  connexion  established 
between  it  and  the  gate  arm,  stops  the  mill. 

The  claim  is  to  *'  the  false  hopper,  the  lever,  &c.  by  which  it  is 
suspended,  the  weight,  as  constructed,  and  the  channel  in  which  it 
plays  up  and  down;  the  horizontal  rod  as  connected  to  the  shoe,  and 
the  combination  of  the  several  parts." 


56.  For  a  Washing  Machine;  John  Hale,  Hollis,  Hillsborough 
county,  New  Hampshire,  April  20. 

We  really  believe  this  to  be  a  washing  machine  of  a  new  con- 
struction, which,  numerous  as  are  the  patents  taken  for  such  instru- 
ments, is  a  thing  of  rare  occurrence.  A  washing  tub  is  to  be  made 
in  the  form  of  the  troughs  o^  those  mills  for  grinding  apples,  bark, 
and  other  articles,  in  which  a  stone  rolls  round.  In  other  words, 
take  a  tub  three  and  a  half  feet  in  diameter,  and  another  of  two  feet 
in  diameter,  place  the  last  within  the  other,  bottom  upwards,  aiid 
you  have  the  form  of  the  annular  washing  tub  describeain  the  spe- 
cification. A  vertical  shaft  is  to  pass  through  the  centre  of  this  tub, 
and  to  be  supported  hy  pivots,  in  a  proper  frame,  so  that  the  tub  will 
revolve  freehr  in  a  horizontal  direction.  A  roller  of  18  inches  in 
diameter  is  fixed  upon  a  shaft  in  the  frame,  and  when  turned  by  a 
crank  it  revolves  within  the  annul  us,  or  circular  trough,  touching  its 
bottom.  This  roller  is  the  frustrum  of  a  cone,  to  which  the  bottom 
of  the  trough  is  adapted  to  cause  it  to  act  regularly.  The  lower 
pivot  of  the  main  shaft  rests  upon  a  moveable  lever,  under  the  tub, 
and  is  sustained  by  a  weight,  or  spring,  to  allow  the  tub,*  as  it  re- 
volves, to  adapt  itself  to  the  varying  thickness  of  the  clothes.  The 
motion  isto  be  slow,  to  effect  which  a  pinion  on  the  crank  shaft^kes 
into  a  wheel  on  the  shaft  of  the  roller. 

The  claims  are  to  *'  the  annular  form  of  the  tub,  with  its  advan- 
tages of  rising  and  lowering  according  to  the  irregular  thickness  of 
the  clothes  spread  therein  to  be  washed;  and  the  advantages  obtain- 
ed by  the  speed  of  the  washer,  which  facilitates  the  operation.'' 
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67.  For  an  Upright  Toggle-Joint  Press;  John  Hale,  Hollis, 
Hillsborough  county,  New  Hampflhire,  April  20. 

This  is  a  standing  press,  with  a  bed  piece,  cheeks,  and  caps,  made 
in  the  usual  manner.  There  are  two  toggle-joints  attached  by  their 
upper  ends  to  the  cap  piece,  and  bj  their  lower  ends  to  the  platten, 
or  follower,  the  knees  of  the  joints  receding  fnAn  each  other:  when 
in  use  thej  are  to  be  drawn  together  by  a  rope,  for  which  purpose 
they  have  sheaves  fixed  in  the  joint  pieces,  running  upon  pins  within 
mortices  made  in  them;  through  these  a  rope  is  reeved.  A  windlass 
attached  to  one  of  the  cheeks  of  the  press  is  used  to  draw  this  rope. 
The  claim  is  to  the  application  of  the  several  pulleys,  or  sheareSj  to 
the  toggle-joints;  and  the  application  of  ropes." 

There  are  but  very  few  obiects  to  which  such  a  press  is  applicable. 
The  toggle-joint  being  peculiarly  adapted  only  to  the  purpose  of 
traversing  a  small  distance,  with  the  exertion  of  immense  power  at 
the  end  of  its  short  range.  Where  goods  are  to  be  pressed  the  con- 
ditions are  very  different,  and  such  as  this  press  will  not  fulfil. 


58.  For  a  Polishing  and  Graining  Machine,  for  Morocco 
and  other  leather;  Robert  Ernes,  Boston,  Massachusetts,  April  20. 

A  :wheel,  which  may  be  of  iron,  and  eleven  feet  in  diameter,  is 
made  to  revolve  upon  gudgeons,  like  a  fly  wheel;  a  stout  base,  or 
foundation  of  stone,  lies  under  this  wheel,  a  part  of  it  being  cut  into 
the  form  of  a  segment  suiting  the  diameter  of  the  wheel.  This  part 
may  be  faced  with  iron,  and  forms  the  bed  upon  which  the  leskther  is 
to  lie,  in  order  to  its  being  diced,  or  polished.  The  fliirts  for  po- 
lishing, or  the  blocks  for  dicing,  are  nxed  upon  six  rods  upon  the 
periphery  of  the  wheel;  these  rods  slide  in  sockets  so  that  ^ey  can 
retreat,  and  are  borne  out  by  spiral  springs,  that  the  requisite  pres- 
sure may  be  made  upon  the  leather. 

"  What  I  claim  herein  as  new,  and  of  my  own  invention,  is  the 
wheel  aforesaid,  with  the  apparatus  thereto  fixed  when  applied  for 
holding  and  carrying  a  flint  polisher,  and  operating  therewith  on 
morocco,  or  other  leather,  to  polish  the  same,  and  for.holding  and  car- 
rying a  dicing  ball  or  block,  and  operating  therewith  upon  morocco 
or  other  leather,  to  dice  or  ^rain  the  same,  and  the  flint  when  used 
and  applied  as  aforesaid,  with  the  said  wheel  and  its  apparatus  for 
holding  the  same,  for  the  polishing  of  morocco  and  other  leather." 

At  p.  200,  vol.  3,  there  is  an  account  of  a  similar  machine,  patented 
by  Abel  Bayrd,  of  South  Reading,  Massachusetts,  on  the  29th  of 
December,  1828.  If  there  is  any  thing  different  in  the  principle  of 
the  two  machines,  we  are  unable  to  discover  in  what  this  difference 
consists.  The  last  mentioned  patentee  refers  to  one  obtained  bv 
Mr.  Jacob  Perkins,  in  the  year  1809,  for  the  same  purpose,  which  he 
in  part  adopted,  taking  his  patent  for  an  improvement  thereon. 

59.  For  a  new  Material  for  Sheaves  of  Blocks;  Caleb  Curlb 
and  Thomas  C.  Smith,  Boston,  Massachusetts,  April  20. 

«^  The  stone  ware  sheave,  made  of  clay,  and  the  materials  usuallj 
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employed  in  the  glazing  of  stone  ware,  pottery,  or  glass  ware,  to  be 
used  in  the  same  manner  and  for  Uie  same  purposes  as  lignumvitae 
and  iron  sheaves  are  now  used." 

These  sheaves  are  undoubtedly  very  good, -when  well  made;  this, 
we  believe,  has  been  proved  in  England;  as  we  recollect  sometime 
since,  seeing  them  mentioned  in  one  of  the  journals;  although  this . 
fact  may  militate  against  the  validity  of  the  patent,  it  will  not  affect 
the  goodness  of  the  pulley. 

60.  For  a  Churn;  David  Snaith,  near  Emmitsburg,  Frederic 
county,  Maryland,  April  21. 

A  trough  is  made,  the  excavation  in  which  is  to  be  semi-cylindri- 
cal. In  this  trough  dashers  are  to  revolve  backward  and  forward, 
they  being  fixed  upon  an  axle  for  that  purpose.  A  cover  is  to  be 
keyed  down  over  the  dashers,  to  prevent  the  waste  of  cream.  It  is 
to  be  worked  by  a  lever,  there  being  a  pinion  on  the  dasher  shaft, 
and  a  seement  of  a  wheel  on  the  fulcrum  of  the  lever.  The  claim 
is  to  **  the  mode  of  keying  the  top  to  the  bottom;  the  inclined  dashers, 
and  the  mode  of  working  them." 

61.  For  an  Improvement  in  the  Power  Loom;  Jesse  Taylor 
and  Joseph  Woodhead,  Middletown,  Pennsylvania,  April  21. 

The  exact  structure  of  the  part  patented,  cannot  be  given  without 
a  drawing;  but  its  object  and  operation  are  thus  explained: 

'^  When  the  thread  of  the  filling  or  weft  breaks,  the  spring  acts  by 
the  lathe's  striking  against  the  breast  beam,  and  the  finger  [a  part 
so  called]  pressing  on  the  lever,*lets  off*  the  gearing  rod,  and  suffers 
it  to  slide  along  the  mortice;  it  then  throws  the  strap  from  a  fixed  to 
a  loose  pulley;  thus  stopping  the  operation  4)f  the  weaving." 

The  claim  is  to  the  «'  stopping  of  the  power  loom  when  the  filling 
breaks,  by  the  machinery  itself,  without  the  aid  of  hand." 

62.  For  an  Improvement  in  Tanning;  Isaac  Daws,  Goshen, 
farm,  Montgomery  county,  Maryland,  April  21. 

The  directions  given  are,  after  the  hides  have  been  haired  and 
fleshed,  to  haoe  them  in  bates,  upon  pegs  or  nails,  very  close  together, 
until  fit  to  work  in  the  bark:  clean  and  rince  them,  hang  them  in  tan 
vats  upon  pegs  or  nails,  in  a  weak  sour  liquor,  for  two  or  three  days; 
hang  them  next  in  a  stronger  liquor  for  four  or  five  days.  Make  a 
very  strong  liquor  of  black  oak  bark;  for  a  vat  of  thirty  hides,  add  one 
pound  of  Glauber's  or  other  salt;  add  three  bushels  of  bark  at  the 
bottom,  and  one  at  the  top  of  the  vat;  in  this  hang  the  hides  for  three 
weeks,  covering  the  vats  up  to  prevent  evaporation. 

On  removing  the  hides,  the  liquids  will  answer  as  weak  liquids. 

The  claim  is  to  the  foregoing  process,  by  which  leather  can  be 
tanned  in  less  time,  with  less  labour,  and  be  equally  good  with  that 
tanned  in  the  ordinary  way. 

63.  For  a  Washing  Machine;  John  G.  Couser,  Miles  town- 
ship, Centre  county,  Pennsylvania,  April  21. 
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There  is  no  claim  to  this  machine^  and  it  is  so  old  fashioned,  that 
we  hare  met  with  it  repeatedly,  and  do  not,  from  our  acqaaintance 
with  it,  think  it  worth  introducing  again  to  our  friends. 


64.  For  an  improvement  in  Teaching  the  Art  of  Performing 
on  the  Violin;  Robert  M'Cormick,  Augusta  county,  Vii^nia, 
April  21. 

Not  being  adepts  in  music,  we  will  not  attempt  a  particular  analy- 
sis of  the  merits  of  the  plan  before  us.  The  specification  refers  to 
three  musical  scales,  which  are  delineated  in  it,  and  which  we  do  not 
think  it  necessary  to  give.  These  scales  are  to  be  let  into  the  finger 
board,  by  dovetails.  They  have  frets  across  them  at  each  semitone, 
so  that  when  the  string  is  pressed  by  the  finger,  it  is  stopped  by  the 
fret,  as  in  some  guitars,  a  little  variation  of  the  finger  not  affecting 
the  note.  These  scales  may  be  changed.  One  of  them  is  for  pieces 
keyed  on  D  major.  One  on  the  minor  scale,  and  the  other  for  pieces 
on  C  major. 

Besides  these  scales,  there  is  what  is  called  a  tuning  scale,  or  block, 
which  is  to  be  slipped  into  the  place  prepared  for  the  scales.  It  has 
projections  rising  on  it  with  notches  to  receive  the  strings  alternately. 
The  object,  if  we  understand  the  description,  is  to  stop  the  string  at 
such  a  part  as  shall  enable  the  performer  to  tune  it,  by  making  it 
sound  the  same  note  with  the  preceding  string.  Thus,  when  the 
treble,  or  £  string,  is  raised  to  the  desired  height,  the  second,  or  A 
string,  is  placed  in  the  notch  intended  for  it,  and  strained  till  itpro* 
duces  the  same  sound  with  tl)e  treble,  and  so  on. 

The  claim  is  to.  the  three  main  scales,  and  the  tuning  scale,  or 
block. 


65.  For  a  Thrashing  Machine;  Andrew  Richi^n,  New  Car- 
lisle, Clark  county,  Ohio,  April  22. 

This  thrashing  machine  has  a  cylinder  and  concave  of  tlie  ordinary 
construction.  As  the  straw  passes  from  the  concave,  it  is  taken  hold 
of  by  a  'revolving  rake,  with  four  arms,  and  teeth  on  cross  pieces, 
the  grain  falling  out  underneath. 

«» The  invention  here  claimed,  is  the  construction  and  arrangement 
of  the  several  parts  of  the  machine;  but  particularly  the  mode,  before 
described,  whereby  the  grain  is  separated  from  the  straw,  and  the 
latter  thrown  out  by  the  revolving  rake." 

Should  nothing  be  retained,  either  in  general,  or  in  particular,  bat 
what  is  new,  the  remaining  part  oftliis  machine  would  occupy  a  very 
small  space. 


66.  For  an  improvement  in  Horse  Shoes;  John.Dietz,  city  of 
New  York,  April  22. 

The  shoe  is  to  be  made  bevelling  from  the  inner  towards  the  outer 
edge,  and  is  to  be  considerably  thicker  than  ordinary. 

*'  By  this  method  of  construction,  the  shoe  is  prevented  from  clog- 
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ging  with  ice  or  snow;  and  being  of  a  uniform  thickness,  sets  easier 
to  the  foot  of  the  animal,  and  on  account  of  the  pressure  being  equal 
on  ail  sides,  is  far  more  durable  than  the  common  horse  shoe." 

Instead  of  a  groove  for  the  nail  heads,  countersinks  are  made,  and 
nails  suiting  them  pass  in  flush. 

67.  For  an  improvement  in  the  Horizontal  Square  Piano 
Forte;  Ebenezer  R.  Curcier,  Boston,  Massachusetts,  April  22. 

The  objects  claimed  to  have  been  accomplished  bj  this  improve- 
ment are  the  following:  The  making*  each  hammer  strike  one  or  more 
strings,  as  in  the  grand  piano  forte;  for  which  purpose  the  hammer 
rail  is  made  to  shift  bj  means  of  a  pedal.  The  placing  the  key  board 
exactly  midway  of  the  instrument,  giving  a  compass  of  seven  octaves, 
and  preserving  greater  symmetry  and  beauty  than  by  the  ordinary  ar- 
rangement. The  running  of  the  braces  very  near  to  the  strings,  thus 
attaining  great  strength  and  lightness,  with  the  property  of  keeping 
in  tune. 

As  these  advantages  depend  principally  upon  the  arrangement  of 
the  action,  a  drawing  would  be  necessary  to  their  explanation. 


68.  For  the  application  ofpower  to  the  Extracting  of  Stumps 
of  Trees;  Willard  Foster,  Oswego,  Tioga  county,  New  York, 
April  22. 

A  straight  post  of  about  nine  feet  in  length,  with  a  cross  piece  of 
timber  morticed  on  to  its  lower  end,to  prevent  it  from  sinking  into  the 
ground,  is  placed  at  the  distance  of  about  two  feet  from  the  stump 
to  be  raised;  its  upper  end  is  to  incline  so  as  to  stand  over  the  stump. 
A  chain,  one  end  of  which  is  firmly  attached  to  the  stump,  passes 
over,  and  rests  upon  the  upper  end  of  the  post  first  mentioned;  the 
other  end  of  the  chain  is  to  be  fastened  round  another  stump,  or  any 
convenient  fixed  object.  If  this  chain  be  then  shortened  by  any 
means,  and  all  the  attachments  be  secure,  the  stump  will  be  raised. 
This  shortening  is  proposed  to  be  effected  by  means  of  a  tackle  at- 
tached to  the  chain,  drawing  it  laterally;  or  by  means  of  a  long  lever 
with  chain  and  hooks  near  to  one  end  of  it,  which  hooks  may  be  so 
attached  to  the  main  chain,  that  by  twisting  the  lever  it  may  draw 
forcibly  upon  them. 

There  is  no  claim  made,  but  we  are  told  that  <^the  power  may 
be  applied  td  extracting  stumps,  raising  weights,  drawing  up  vessels, 
moving  buildings  or  otner  ponderous  bodies,  and  such  part  of  the 
machine,  or  the  whole,  applied,  as  will  effect  the  object." 

As  no  new  power,  or  maehine,  is  brought  into  action,  but  means 
resorted  to  which  have  been ,  heretofore  applied  in  various  ways,  we 
presume  it  would  have  been  best  to  have  confined  the  description 
to  the  raising  of  stumps,  becausPe  it  is  probable  that  such  part  as  has 
been  heretofore  employed  for  other  purposes,  may  still  be  freely 
used. 


69.  For  an  Ink  Holder;  Daniel  Harrington,  Philadelphia, 
Pennsylvania,  April  22. 
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This  is  an  ingenioas  co&triTance  for  regalating  the  height  at  which 
the  ink  shall  stand  in  the  Tessel  contatning  it,  and  for  securing  cer- 
tain other  advanta^s;  as  this  ink  holder  consists  of  several  parts, 
tending  to  the  attainment  of  the  same  ends,  its  structure  cannot  be 
fully  explained  without  the  aid  of  a  drawing. 

The  ink  is  contained  in  a  cjlindrical  chamber,  in  the  part  which 
nay  be  denominated  the  ink  stand.  A  second  chamber  is  provided 
into  which  the  ink  is  to  flow  from  the  first,  there  being  a  lateral 
opening  from  one  into  the  other.  A  cylindrical  cop,  or  box,  screws 
into- the  first  chamber,  and  mar  be  readily  made  to  press  upon  the 
surface  of  the  ink  below  it.  When  depressed,  the  ink  rises  in  the 
second  chamber,  and  when  raised,  the  ink  in  this  second  chamber 
is  depressed,  and  it  is  evident  that  its  height  may  be  thus  regulated. 
Another  cylindrical  cup  screws  into  the  second  chamber,  which  is 
also  capable  of  being  raised  or  lowered  as  desired.  Into  this  cup  the 
pen  is  to  be  dipped.  A  disk  of  cork  is  placed  within  it,  against 
which  the  end  of  the  pen  is  to  touch,  preserving  it  by  its  texture  from 
any  injury. 

70.  For  Cast  and  Wrought  Iron  Mill  Spindles,  and  a  Cast 
Iron  Driver;  James  Barton,  Milford,  Pike  county,  Penniylvanla, 
April  23. 

*<  The  improvement  in  the  cast  iron  mill  spindle  consists  in  casting 
it  with  a  square  or  round  hole  in  the  bottom  of  the  spindle,  about 
three  inches  in  depth,  into  which  is  to  be  inserted  a  cast  iron,  or 
wrought  iron  and  steel  foot,  on  which  the  spindle  turns.  The  length 
of  this  point  or  foot  is  about  seven  inches,  and  it  is  to  be  so  fashioned 
as  easily  to  slip  in  and  out."  <^  The  improvemeat  in  the  wrought 
iron  spindle  is  similar  to  the  cast  iron  above  described,  having  a  hole 
punched  in  the  bottom  into  which  is  to  be  inserted  a  cast  iron,  or 
wrought  iron  and  steel  point  or  foot  that  may  be  put  in  or  taken  out 
at  pleasure." 

Under  the  drivers  there  is  to  be  a  collar  of  cast  iron,  about  five 
inches  long,  and  four  and  a  quarter  in  diameter.  It  is  to  be  slipped 
on  a  square  upon  the  apindle,  and  rests  upon  a  shoulder  prepared  for 
it.    The  driver,  resting  upon  the  collar,  is  to  be  of  cast  iron. 

71.  For  a  Machine  for  giving  Motion  or  Exercise  to  Inva- 
lidsy  in  their  own  Rooms;  Daniel  Harrington,  city  ($f  Philadelphia, 
April  23. 

The  general  form  of  this  instrument,  or  machine,  may  be  that  of  a 
sofa,  arm  chair,  or  other  kind  of  seat,  or  lounge.  These  may  be 
placed  upon  rockers,  similar  to  those  of  rocking  chairs.  The  seat  of 
the  chair,  or  other  vehicle,  instead  of  being  supported,  and  connect- 
ed to  the  rockers  by  legs,  are  sustained  upon  springs;  which  are 
usually  of  an  elliptical  form,  or  that  of  a  double  bow;  there  is  a  series 
of  these  springs,  one  above  the  other,  and  properly  connected  by  their 
middles.     They  may  be  hidden  by  drapery,  and  the  whole  apparatus 
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assnme  an  «leg«nl  appearance.  The  number  of  pairs  of  springs  may 
▼arTybut  from  three  to  fire  on  each  side  will  operate  most  agreeabi j. 
.  The  invention  claimed  is  to  the  application  of  springs  to  K  health 
vehicle,  for  the  purposes  described;  tnese  springs  may  be  varied  in 
form;  grass-hopper  springs,  straight  sprii^,  connected  in  a  proper 
manner,  and  others  maj  be  employed  for  uie  same  purpose. 

The  vehicle  may  be  moved  by  the  invalid;  or  when  necessary,  the 
ihotion  may  be  giveo  by  an  attendant,  and  the  force  of  it  may  be  re- 
gulated according  to  circumstances,  so  as  to  imitate  the  exercises  of 
walking,  trotting,  or  galloping. 


72.  For  di  Machine  for  separating  Odd  from  Earthy  and 
other  substances,  being  an  improvement  on  the  Rocker  and  in- 
clined Plane ;  Green  £  Palmer,  Burke  county,  North  Carolina, 
April  23. 

**  As  to  my  claims  of  the  improvement  on  the  rocker,  thejf  Are— 

^  1st.  Fqrming  the  rocker,  containing  perforated  iron  plates  in  such 
a  way,  that  the  sand,  gravel,  &c.  can  Aen  be  thrown  in  at  the  upper 
end  by  moving  the  handle,  or  leVer,  from  the  bead  to  the  middle,  or 
elsewhere,  so  as  to  be,  out  of  the  way  of  the  workman  at  the  head. 

<<2nd.  Putting  into  the  rocker,  underneath  the  perforated  iron 
plates,  inclined  planes,  with  i>ars  or  stops  across  them,  so  as  to  de- 
tain quicksilver,  and  so  constructed  that  the  whole  must  be  in  con- 
stant motion,  together  with  the  eaj^th,  sand,  water,  quicksilver, 
gold,  &c* 

<<  3d.  The  invention  of  the  lever'and  knocker  in  the  middle,  so  as 
to  strike  on  the  springs^  at  each  vibration. 

''4th.  Poising  the  machine  on  pivots,  points,  or  gudgeons,  so  as 
to  support  the  weight. 

*^5th.  The  process  of  locking  in,  either  by  bars  across  the  perfo- 
rated iron  plates,  or  as  a  drawer  at  the  head. 

«« 6th.  The  principle  of  the  motion  used  in  the  inclined  plane  be- 
neath the  perforated  plates,  for'fanning  out^' 

'*  7th.  The  principle  of  the  spring  on  which  the  jarer,  or  knocker, 
works. 

*'  8th.  The  improvement  of  the  inclined  plane,  or  riflers,  with  , 
stops  across  them,  from  the  notched  log,  or  gutter." 

We  have  given  no  more  than  the  claims  to  the  foregoing  machine. 
The  whole  specification  is  of  considerable  length,  and  would  not  be 
intelligible  alone,^or  interesting  to  many  of  our  readers. 

73.  For  an  imjproveroent  on  the  machine  for  Splitting  Lea- 
thfir;  Alpha  Ricbardsofn,  Boston,  Massachusetts,  April  23. 

This  is  an  improvement  upon  ^'Parker^s  machine.''    It  is  one  of  ' 
those  which  would  require  a  plate  forjts  illustration.    We  are  told  . 
that  **  all  the  improvements  are  clearly  and  distinctly  ^hown  on  the 
accompanying  modeV*  The  proper  place  is  the  accompanying  draw- 
ings when  the  law  is  taken  as  a  guide. 
'  Vol.  VIII.— No.  3 September',  1831.  22 
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74,  For  an  improvement  in  the  proceas  of  Dressing  WooUen 
CloiASf  and  cloths  composed  partly  of  wool,  and  partly  of  cotton ; 
Calvin  W.  Cook,  Lowell,  Middlesex  county,  Massachasetts,  April 

(See  specification.) 

76.  For  an  improvement  in  Saihroad  Carriages;  William 
Howard,  Civil  Engineer,  Baltimore,  Maryland,  April  23. 
(See  specification  at  p.  391  of  the  last  volume.) 

76,  For,a  machine  for  Thrashirig  Grain  anfl  Clover,  mash- 
ing and  grinding  grain,  and  for  hulung  and^smutting  it;  Orange 
Dean,  Jr.,  ^nd  Joseph  WoodhuU^  Caladonia,  Ldvingston  county. 
New  York,  April  25. 

The  cylinder  of  tUa  machine  is  to  be  covered  with  plates  of  cist 
or  wrought  iron,  having  teeth  upon  them,  resembling  saw  teeth. 
The  concave  is  to  surround  the  cylinder,  for  one-half  of  its  circum- 
ference. The  teeth  of  the  cylinder  are  not  to  reach  within  three 
inches  of  its  ends^  and  curves  of  wood  are  to  be  fitted  to  these  smooth 

f^arts;  sustaining  the  hollow  segitlent  at  a  due  disiaince'from  the  cy- 
inder.  The  concave,  instead  of  teeth,  is  to  be  furnished  with  ver- 
tical grooves.  -  A  vibratory  motion  is  to  be  given  to  the  cylinder; 
this  id  to  be  effected  by  means  of  a  wheel  on  the  shaft  of  the  cylmder» 
which  has  onv  it  a  zigzag  grooVe,  or  fillet,  which  serves  to-guide  ^ 
lever  connected  with  the  concave,  to  which  it  communicates  a  mo- 
tion of  about  two  inches  backwards  aitd  forwards,  lengthwise  of  the 
cylinder.  For  clover  seed,  the  teeth  and  grooves  are  to  be  smaller 
tnah  for  graip.     ' 

When  used  for  mashing  or  grinding,  hulling  or  smutting,  the  con- 
cave Is  to  contain  teeth  instead  of  grooves.  Sieves,  screens,  &c. 
may  be  added,  and  shaken  by  the  zigzag. 

Th%  claim  is  to  the  principle  of  the  lateral,  or  backward  and  for- 
ward, movement;  and  to  the  other 'parts  which,  though  not  new  in 
themselves,  are  new  in  their  general  arrangement. 

It  seems  to  us  that  what  is  her^,  patented  can  scarcely  be  called 
.  a  machine^  but  is  rather  two  or  >nore  machines,  as  when  used  for  the 
different  purposes  designated,  the  same  instrument  will  not  answer 
the  intention;  but  parts,  if  not  the  whole  of  it,  have  to  be  changed. 
If  the  same  machine  would  applj^  to  ail  the  purposes  designated,  a 
patent  for  the  machine  might  legitimately  include  its  application  to 
the  whole  of  them. 


77.  For  Dogs  for  Sato.  Mills;  Anson  Andrews,  Spencer,  Tio- 
ga county,  New  York,  April  26. 

The  patentee  says,  **  What  I  claim  as  my  improvement  is  the 
manner  of  shifting  the  gauge  dog  on  the  square  bar,  and  the  manner 
in  which  it  is  made,  also  the  screw  that  passes  through  the  eye 
against  the  end  of  the  bar,  to  shift  the  bar  to  the  exact  thickness  of 
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the.  lumber;  abo  the  dog  that  holds  the  W  on  (he  other  end  or  the 
tail  block,  throogh  which  passes  an  angle  001%  together  with  the  hand 
that  is  fixed  on  the  upright  part  of  the  half  bail,  and  the  manner  of 
lengthening  and  shortening  it.*' 

There  is  a  drawing,  but  it  is^  without  <<  written  references.'' 
^  Bj  turning  back  to  our  list  of  patents  for  1830,  it  will  be^eeen 
that  four  patents  were  granted  in  the  course  of  three  weeks  for  dogs' 
for  saw  mills.  One  on  the  19th  of  Februa;-j,  one  on  the  10th  of 
April,  and  two  on  the  13th  of  April.  That  on  the  10th  of  April  was 
obtained  by  the  same  person  to  whom  the  above  has  issueg.  The 
claims  in  both  cases  are  so  similar,  as  to  make  it  appear  that  some 
of  those  points  now  claimed  were  included  in  the  patentof  last  year, 
wKich  is  altogether  inadmissible,  as  there  cannot  be  two  valid  patents 
for  the  same  thing.  The  present,  we  apprehend,  should  have  been 
taken  for  an  improvement,  merely,  on  the  former  patent. 


78.  For  a  Thrashing  Machine;  Joshua  S.  West,  Portland, 
CSiataque  county,  New  York,  April  26.  ^ 

The  **  cylinder"  and  concave  meet  us,  as  usual,  with  this  differ* 
ence,  that  the  ci/itWer  is  a  cone,  or  rather,  is  made  conical,  its^di- 
ameter  at  one  end  being  an  inch  greater  than  at  the  otliert  Bars  of 
aron  pass  from  end  to  end  of^t,  running  spirally. 

<'  To  this  machine  is  added  a  hopper,  or  feeijer,  which  receives 
Knglish  grain  in  loose  bunches,  the  heads  of  the  grain  at  the  largest' 
extremity  of  the  cylinder,  and  the  butts  of  the  straw  at  the  smallest 
extremity.  As  the  cylinder  is  tapering,  and  the  bars  of  iron  on  it 
run  spirally,  the  straw  passes  through  quartering,  in  consequence 
of  which  the  machine  clears  itself  light  and  easy,  and  does  not  be- 
come disked  as  is  the  case  with  machines  wher^  the  straw  passes 
through  endwise." 

There  is  no  claim  made,  vet  certainly  the  whole  machine  is  not 
new.     The  conical  form  of  tne*'  cylinder,"  we  believe  to  be  so. 


r9.  For  a  machine  for  Thrashing  Grain^  shelling  com,  and 
grinding  apples;  Alonzo  L.  Smith,  Weedsport,  Cayuga  county. 
New  York,  April  27.  ^ 

This  machine,  which  is  to  fulfil  three  several  purposes,  is  in  fact 
three  Several  machines,  for  which  one  common  frame  will  answer,' 
and  which  may  be  driven  by  the  same  nH)tive  power.  There  iff  a. 
thrashing  cylinder,  with  twisted  iron  bar  beaters,  and  a  concave  bed. 
Another  cylinder,  set  with  teeth  in  the  old  fashioned  way,  for  shell- 
ing corn,  and  a  concave  bed,  with  a  spring,  against  which  it  is  to 
.  operate.  A  third  cylinder,  and  its  bed,  are  set  with  teeth,  for  grind- 
ing apples. 

in  the  corn  shelling  machine  the  claim  is  to  ^Uhe  shape,  form,1ic- 
tion,  and,  finally,  all  its  roost  essential  parts." 

'*  In  the  grinding  apples,  all  except  the  teeth,  the  shape  of  the  cy- 
linder, and  its  being  propelled  by  hurse  power." 
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«*  In  the  grain  thraBhing  part,  all  except  the  use  of  sqaare  bars  in 
the  bedt  shape  of  the  cjlinaery  and  manner  of  propelling.  And,  fur- 
ther,  the  great  advantage  of  one  machine  answering  three  purnoses." 
There  is  certainly  some  rojsterj  in  forming  one  machine  of  tnree. 

80.  For  a  Thrashing  Machine;  Edmund  Warren,  city  of  New 
York,  April  27. 

The  cylinder  is  to  be  banded  with  iron  from  end  to  end,  and  is  to 
have  teeth;  the  concave  is  to  be  like  other  concaves;  the  frame  sup- 
porting the  cylinder  is  in  the  form  of  an  equilateral  triangle,  resting 
on  one  of  its  sides;  the  claim  is  to  **  the  wrought  iron  hooped  cylin- 
der with  spurs;  the  particular  form  of  the  frame,  to  give  great  strength 
with  little  expense  or  workmanship;  as  also  the  inclined  springs  for 
the  concave,  with  the  mode  of  changing  them  by  screws,  for  corn." 

81.  For  B.  Saw  TVimmer;  John  R.  Failing  andRobeK  G.  Nel- 
lis,  Canajoharie,  Montgomery  county,  New  York,  April  27. 

This  is  a  machine  for  what  is  sometimes  called  gumming  saws.  It 
is  merely  a  steel  punch,  sliding  in  a  socket,  with  a  bed  below  tt,  upon 
which  the  saw  is  to  be  laid.  When  used  it  is  to  be  placed  upon  an 
anviU  or  other  solid  bod^. 

Which  of  our  mechanists  will  point  out  the  novelty  of  this  inven- 
tion?   The  saw  maker  certainly  will  not. 

The  claim  is  to  the  exclusive  privilege  of  using  this  machine. 


82.  For  a  machine  for  cutting  or  shaving  Smoked  Betf'CT 
Cold  Slaw;  Henry  Bangs,  city  of  New  York,  AprU  27. . 

The  old  cutting  knife  and  board,  for  cutting  cold  slaw,  is  to  be 
.fixed  so  that  the  edges  of  thelioard  may  slide  up  and  down  between 
two  vertical  posts.  There  is  to  be  a  piece  of  timber  oi^  which  to  rest 
the  beef,  or  cabbage,  and  a  box  below  to  catch  the  cuttings.^  The 
claim  is  to  the  foregoing  machine. 

Q3.  For  a  machine  for  Dubbings  or  Dressings  of  Ship  Tim- 
beVy  knees,  plank,  Su:. ;  John  Judge,  Navy  Yard,  Washington, 
District  of  Columbia,  April  27. 

The  timber  to  be  dressed  is  to  be  fastened  on  to  a  carriage  by 
suitable  screws.  The  carriage  may  be  made  to  advance  by  means 
of  a  rack  and  pinion,  like  a  saw  mill  carriage.  A  wheel,  or  wheels, 
with  cutters,  is  made  to  revolve,  by  the  application  of  any  sufficient 
motive  power.  There  may  be  two  cutter  wheels  on  the  same  shaft, 
^  one  operating  uoon  each  side  of  the  timber  which  is  embraced  be* 
«  tween  them.  These  may  be  adapted  to  any  thickness  of  stuff  by 
making  them  advance  towards,  or  recede  from,  each  other,  by  means 
of  a  screw  on  the  shaft,  or  a  groovejind  key,  in  ways  well  known  to 
workmen.    i 

The  claim  is  to  '*the  application  of  cutters  on  the  periphery  of 
wheels,  to  the  hewing,  dubbing,  or  dressing  of  ship  timber,  plank, 
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knees,  &c.  &€.,  with  the  maoner  of  fastening  the  timber  to  the  car- 
riages; and  also  the  manner  of  adjusting  the  wheels  to  the  different 
thicknesses  of  timber." 

This  is  a  machine  well  calculated  to  facilitate  labour  in  the  way 
designated^  and  to  effect  its  purpose  with  much  greater  truth  than 
is  possible  bj  hand.  The  patentee  is  a  sjcilful  workman  at  the  Navj 
Yard  in  this  city,  who  has  introduced  several  valuable  machines,  and 
modes  of  procedure  at  that  establi^ment,  by  which  the  public  have 
been  mucn  benefitted;  but,  wer believe,  without  that  recompense  to 
which  his  real  merit  justly  entitles  him,  ahcVwhich  he  probably  would 
have  obtained  had  he  been  out  of  the  service. 


84.  For  a  self  acting  fulcrum,  screw,  or  spiral  lever,  for  prO' 
peUing  Vessels^  and  Rail-road  Carts,  &c.  &c.;  John  James 
Giraud,  city  of  Baltimore,  Maryland,  April  27. 

(See  specification.) 


85."  For  a  .machine  for  Gumming  Saws;-  Phineas  Newton, 
Sidney,  Delaware  county,  New  York,  April  29. 

This  machine  consists  of  a  lever  with  a  long  and  short  arm,  the 
short  arm  forcing  down  a  steel  cutter  upon  a  steel  bed,  the  latter 
having  an  excavation  adapted  to  the  tooth,  and  the  end  of  the  cutter, 
fitting  into  this  excavation.  There  is  no  claim,  nox  any  thing  novel 
in  its  mode  of  operatioip.  Besides  the  patent  above  noticed,  for  the 
same  purpose  we  have  previously  recorded  three  or  four  others,  all 
of  them  operated  upon  by  levers.  Why  does  not  some  one  patent 
the  application  of  tne  screw  to  gumming  saws? 


86.  For  a  method  of  Amalgamating  and  Washing  Residu- 
umSf  or  the  Gold  and  Silver  Ore^  pulverized;  or  calcined,  in 
their  first  state,  to  extract  the  gold  or  silver ;  James  Lewis  Mon- 
taudevert,  Charlotte,  Mechlenbui^  county.  North  Carolina,  April 
80. 

The  residuum  of  ore  that  has  been  ground,  and,  if  necessary,  caK 
cined,  is  to  have  the  metal  which  may  have  escaped  the  first  amalgas 
mation  extracted  by  the  process  described. 

The  residuum  after  having  been  dried.  Is  to  be  moistened  with  a 
portion  of  common  salt,  put  into  a  wooden  trough  with  quicksilver, 
and  pounded.  About  ten  per  cent,  of  quicksilver  will  be  reauired. 
The  mass  in  the  trough  should  not  exceed  foiK*  inches  in  depth. 

To  collect  and  unite  the  quicksilver,  an  iron  or  copper  wasner,  like 
a  soap  boiler's  Icettle,  is  to  be  used.  It  must  be  of  ten  times  the  capa- 
city of  the  residuum.  This  washer  is.  to  be  placed  over  a  furnace, 
a  large  surface  being  exposed  ta  the  action  of  the  fire.  It  is  to  be 
near^  filled  with  water,  which  is  to  boil  for  thirty  minutes.  The 
quicksilver  will  be  found  in  globules  at  the  bottom,  after  the  fire  has 
been  removed.  The  finer  particles,  which  sometimes  float,  are  to  be 
beaten  down  bjt  a  shower  of  cold  water,  or  by  a  spatiiU* 
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The  fluid  is  to  be  drawn^  off  into  BUccessiTe  receiTera,  fomished 
with  spouts  like  those  of  tea  kettles,  delivering  it  from  one  to  the 
other.  In  these  successive  receivers  the  floating  qutcksilrer  is  to 
settle;  and  the  quicksilver  collected  from  the  washer,  and  the  siic- 
cessivf  vessels,  is  to  be  used  with  other  residuums,  until  it  is  aafll- 
cientlj' saturated  with  the  gold  or  silver. 

*  It  is  said  that  this  process  is  more  economical  than  those  hereto- 
fore employed:  that  little  or  no  quicksilver  is  lost,  and  residavms 
which  would  not  bear  an  expensive  process  can  consequently  be  used. 

The  washing  with  bfHing  water;  the  precipitation  bj  a  shower 
bath  of  cold  water;  the  collecting  the  floating  particles  in  successiFe 
receivers;  the  repeatedly  using  the  same  quicksilver  until  suffi- 
ciently saturated,  and  the  application  of  the  sanie  process  of  waishiog, 
constitute  the  claims. 


87.  For  an  improvement  upon  a  Water  Wheel  for  propelling 
BoatSf  for  which  a  patent  was  obtained  on  the  22nd  day  of  De- 
cember, 1818;  Asa  Waters,  Miilbury,  Worcester  county,  Massa- 
chusetts, April  30. 

The  buckets  are  made  to  swivel  upon  pins  on  their  ends,  working 
in  arms.  There  are  cams  for  locking  and  unlocking  them,  the  in- 
tention being  that  the  buckets  may  «*  always  strike  the  water  at  a 
proper  angle  for  obtaining  most  power,  and  have  no  back  water  to 
raise;  because,  when  the  bupkets  are  brought  to  a  certain  positioner 
bearing  in  the  water,  the  cams  at, the  bottom  of  the  wheel  press  on 
the  levers  and  unlock  the  floats,  and  let  them  swing  loose  on  their 
pivots;  and  at  the  same  time  the  floats  at  the  top  are  locked  by  the 
same  means;  thus  producing  a  maximum  of  power  in  the  wheel.'' 

We  have  not  heard  that  the  wheel,  as  nrst  patented,  has  been 
brought  into  successful  op^ation;  nor  do  we  anticipate  that  with  the 
improvements  it  will  make  its  way  as  well  as  the  common  paddle 
wheel.    We  expect  but  little  from  swinging  buckets  in  general. 


88.  For  a  Thrashing  Mac/tine^  called  the  "  twin  cylinder 
and  double  concave  thrashing  machine;"  William  E.  Osbom, 
Brighton,  Monroe  county,  New  York,  April  80. 

lliere  are,  as  the  name  indicates,  to  be  two  cylinders  and  tws 
concaves.  The  cylinders  run  close'  together,  a  line  joining  their  axes 
forming  an  angle  with  the  horizon,  of  about  45  degrees.  The  teeth 
in  the  cylinder,  and  the  bars  forming  the  beaters,  are  similar  to  some 
formerly  patented,  although^hey  are  here  claimed  as  new.  The  two, 
or  more  cylinders,  and  concaves,  are  also  claimed. 


80.  For  a  machine  for  Grinding^  Levelling f  and  Polishing 
Plates  of  MetUly  and  other  hard  substances ;  William  J.  Stone, 
city  of  Washingt9n,  District  of  Columbia,  April  30. 

(See  specification.) 
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TFith  Remarks  and  ExempUficSona^  by  the  Editor. 

1.  For  improvements  on  a  machine  formerly  patented  by  Amos 
Whittemore,  for  Cutiinff  the  Teeth,  Pricking  the  Holes,  and 
Setting  the  Teeth  in  Filleting  Qards;  Reuben  Mcriam,  Leices- 
ter, Worcester  county,  Massachusetts,  May  2. 

"  TheSmprovement  consists  in  effecting  the  side  motion  of  the  car- 
^Jtiagc  which  holds  the  leather,  in  a  more  gentle  and  perfect  manner, 
-  *ko  that  tlie  operation  may  be  greatly  accelerated,  and  the  machine 
,  at  the  same  time  be  less  liable  to  eefout  of  order." 

How  this  is  to  be  accomplished  we  shall  not^  attempt 4o  describe, 
the  complexity  of  the  machine  rendering  any  ^uch  attempt  useless, 
'    excepting  to  tnose  few  who  are  perfectly  acquainted  with  the  struc- 
ture x^f  this  ingenious  instrument,  as  at  present  made.  -' 

2.  For  an  improvement  vonDiatilling;  James  L.  Jenks,  Sack- 
ett's  Harbour,  Jefferson  couitty,  New  York,  May  2. 

(See  specification,  p.  321,  of  our  last  volume.) 

S.  For  an  Apparatus  to  be'connected  with,  and  to  form  part 
of,  a  Steam^ngine  Boiler;  Fhilo  C.  Curtis,  Utica^  Oneida  coun- 
ty, New  York,  May  3. 

(Sec  specification.)^ 

4.  For  a  machine  (or  Cutting  Grass  and  Grain;  William 
Manning,  Plaihfield,  Essex  county,  New  Jersey,  May  3. 

(See  specification.) 

5.  For  an  improvement  in  Stoves  to  be  heated  by  Stone  Coal; 
Urban  B.  A.  Lange,  city  of  Philadelphia,  May  8. 

The  grate  in  which  the  coal  is  to  Be  burnt,  is  not  within  the  stove, 
but  is  connected  to  it 'by  a  horizontal  flue  leading  into  the  lower  part 
of  it.  l^he  stove  consists  of  several  compartments,  all  of  which  are 
to  be  heated  b^  the  flue  through  which  the  heated  air  is  to  pass,  such 
a  direction  bemg  given  to  it  as  is  adaipted  to  the  purpose. 

The  particular  arrangement  adopted  is  represented  in  the  draw- 
ing. The  claim  is  to  «*  the  construction  of  said  stove,  and  the  ap- 
plication of  stone  coal  to  heat  the  same." 


6.  For  a  Machine  for  Grinding  Bark;  Merrit  Hurd,  Augus- 
ta, Oneida  county,  New  York,  May  5. 

This  bark  mill  is  not  very  distinctly  described,  but  the  patentee 
appears  to  consider  it  as  new  in  nearly  all  its  parts:  he  says,  <^  I 
claim  as  tny  own  invention  all  parts  of  the  said  machine  except  the 
teeth  in  the  hoops;"  these  hoops  we  wilt  presently  ^escribe.    As  re- 
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presented  in  the  drawin^i  most  parts  of  this  machine  appear  to  re- 
semble such  as  are  well  Known,  and  have  been  long  nsed.  * 

The  shaft  stands  yerticalljr,  in  the  usual  manner,  and  carries  a  co« 
nical  nut,  furnished  with  teeth,  fo'r  breaking  the  bark,  which  is  con- 
tained within  the  surrounding  rim.  Below  the  conical  part  of  the 
nut,  it  assumes  a  cjlindrical  form,  and  is  furnished  with  teeth,  as 
usual:  this  is  the  part  called  the  hoop;  it  is  to  be  made  of  cast  iron, 
in  segments,  screwed  on,  and  capable  of  being  renewed,  as  the  teedi 
wear  out.    This  construction  of  the  hoops  is  claimed  as  new. 

^— —  •^ 

7.  For  an'improvement  in  the  •Apparatus  and  Mocle  ofDraw^ 
ing  Soda  Water;  Justus  Perkins,  Brutus,  Cayuga  county.  New 
York,  May  3. 

A  vessel  of  tin  or  other  n^aterial  is  to  be  made,  and  divided  into 
two  parts  by  a  partition  across.  A  cock  is  to  be  inserted  into  this 
vessel,  the  tube  of  which,  behind  the  key,  is  to  be  divided  into  two 
parts  by  a  partition  corresponding  with  tnat  of  the  vessel;  one  of  the 
parts  opening  into  one  division,  and  the  other  into  the  opposite. 
iVhen  the  key  of  tlie  cock  is  turned,  the  fluid  flows  from  each  divi- 
sion, and  the  two  portions  unite  in  the  common  orifice  of  the  cock* 

The  two  parts  are  ^*  the  one  to  hold  the  soda,  the  other  the  tartaric 
acid,''  about  which  two  articles  nothing  had  been  previously  said;  it 
would  appear,  therefore,  that  the  patentee  supposes  that  what  is 
usually  called  soda  water,  is  prepared  from  these  two  ingredients, 
whilst  the  fact  is  that  neither  of  them,  ordinarily,  enters  into  its  con»- 
position;  the  so  called  soda  water,  being  merely  water  impregnated 
with  carbonic  acid.  The  liquid  in  question  is  one  form  ot  the  well 
known  effervescing  mixture  of  the  physician;  citric  acid,  however, 
bein^  roost  commonly  used  for  this  purpose.  The  liquid  is  in  fact  a 
solution  of  Tartrate  of  soda^  The  claim  is  to  the  apparatus  employed. 

*^  What  I  claim  is  the  before  described  apparatus  for,  and  mode  of 
drawing  soda  water,  by  means  of  a^ompound  cock  or  fasset." 

8.  For  an  "  improved  Plantation  Milt*  for  grinding  of  Grain ; 
John  Anderson,  Louisville,  Jefierson  county,  Kentucky,  May  3. 

This  fMiteat  is  taken  for  making  the  huslc,  and  the  frame  work, 
generally,  of  cast  iron.  ^*  The  inventor  claims  as  new  the  applica- 
tion of  this  material  (cast  iron)  in  its  various  forms  to  this  puqMse, 
believing  it  to  be  exclusively  his  suggestion;  and  as  better  adapted 
to  this  purpose  than  any  material  hitherto  used,^'  &c. 

Cast  iron  will  undoubtedly  make  a  solid  frame  work  and  founda- 
tion for  such  a  mill;  but  whether  the  mere  use  of  this  material  will 
prove  to  be  aa  secure  a  foundation  for  a  patent,  may  admit  of  dgubt 

9.  For  making  Mould  Candles  by  means  of  a  machine  for 
supplying  and  cutting  the  wicks,  and  drawing  th^  candles  from 
the  moulds ;  which  he  calls  <'  The  Candle  Drawer,  and  Endless 
Wick  Nipper;  Thomas  Hewitt,  jr.  city  of  PhUadelpfiia,  Pennsyl- 
vania, May  4.  .  .       ' 
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The  moaldtf  ate  to  be  fixed  in  a  mould  bench  in  the  usual  waj. 
with  their  smaller  ends  downwards.  The  mould  bench  is  placed 
between  two  uprights,  forming  a  part  of  the  machine.  The  moulds 
must  be  securely  fixed,  as  the  candles  are  to  be  drawn  without  re- 
moving them.  Below  the  moulds  there  are  spools  or  balls  of  yarn, 
formed  of  wick  of  the  size  desired;  one  of  these  is  to  be  cfrawn 
through  each  mould,  and  passed  out  above  it;  the  wicks  are  all 
confined  to  strips,  called  nippers,  which  extend  from  post  to  post, 
the  whole  length  of  the  mould  bench.  These  nippers  hold  the  wickt 
exactly  over  the  centres  of  the  moulds,  and  stand  at  a  sufficient  height 
sbove  the  tops  of  the  moulds  to  allow  of  the  pouring  of  the  tallow.. 
The  ends  of  the  nippers  rest  upon  racks  which  rise  vertically  within 
the  posts,  and  after  the  tallow  has  been  poured  and  has  set,  a  crank 
is  turned,  which,  operating  upon  pinions,  raises  the  racks,  and  draws 
the  candles  from  the  moulds.  As  this  is  done,  the  wick  is  at  the  same 
time  drawn  into  each  mould,ready  for  a  newset  of  candles.  Asufficient 
length  of  wick  is  allowed  above  the  moulds  to  attach  other  nipperst 
after  which  the  wicks  are  cut  off  above  these  last  nippers,  the  candles 
tirst  drawn  removed  out  of  the  way'i  the  racks  lowered,  and  the  whole 
operation  repeated. 

Some  modifications  of  this  apparatus  are  described,  and  a  claim  is 
made  to  the  machinery  in  general. 


10.  For  an  improvement  in  the  Making  of  Boots  and  Shoes; 
Caleb  A.  Ore,  city  of  Philadelphia,  Pennsylvania,  May  5. 

<^What  I  claim  as  my  own  invention,  or  discovery,  is  in  the 
uppers,  to  wit,  in  making  boots  with  one  seam,  and  shoes  without 
any  seam." 

For  boots,  the  leather  is  to  be  strained  into  proper  form  on  a  crimp- 
ing board,  so  as  to  require  a  back  seam  only.  For  shoes,  the  leather 
is  to  be  cut  for  a  whole  upper,  a  hole  being  made  for  the  instep. 
This  leather  \%  then  to  be  wetted,  and  rubbed,  and  crimped  upon  a 
last.     Slippers,  shoes,  and  Jeffersons,  are  to  be  made  In  this  way. 

11.  For  an  improvement  in  the  Piano  Forte  Action;,  io\m 
P.  Nufins,  city  oiT  New  York,  May  6. 

*^  The  new  principle  claimed  is  the  action  of  a  lever  in  front  of  the 
hammer  butt,  instead  of  behind  it,  as  in  the  ordinary  method  of  con- 
struction: by  this  method  a  single  key  may  be  withdrawn,  without 
deranging  Uie  rest  of  the  action.  The  hammer  is  constructed  similar 
to  the  ordinary  plan,  with  its  shaft  attached  to  the  butt,  which  is  se- 
cured and  moveable  by  means  of  a  hinge  or  pivot  to  the  rail." 

The  drawing  represents  the  action  as  applied  to  the  horizontal 
grand  or  plain  instruments,  exhibiting  the  whole  arrangement  in  a 
very  perfect  manner. 

12.  For  an  improvement  in  Medicine;  Joseph  Baker,  Jeffer- 
s6n,  Ross  county,  Ohio,  May  5. 

(See  specification.) 
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18.  For  a  Butter  Churn;  Joseph  Crail,  Warren,  TrambuU 
county,  Ohio,  Ma^  5. 

A  vertical  shaft  is  to  have  slats  or  dashers  extending  from  it;  the 
sbaftjs  to  run  in  a  pivot  on  the  bottom  of  thechttm,and  to  be  supported 
at  top  bj  a  collar.  The  shaft  is  to  receive  a  whirling;  motion  bj  means 
of  a  bow  and  cord,  ezactl  j  in  the  manner  of  the  small  table  chums 
in  verj  general  use  in  France,  and  not  unknown  with  us.  The  pa- 
tentee sajs:  ^*  What  I  claim  as  particularly  new,  and  of  my  own  in- 
▼entioui  is  the  manner  of  moving  the  shaft  or  dasher  by  a.  bow  and 
strap." 

It  unfortunately  happens  that  this  particular  novelty,  as  we  have 
above  indicated,  is  very  old,  although  to  the  patentee  it  may  appear 
quite  otherwise. 

14.  For  an  improvement  in  the^mode  of  Commencing  the 
Oeneration  of  OaSfin  the  Self  Grenerating Gas  Lam^,  patented 
on  the  15th  of  April  last,  by  means  of  a  Spirit  Lamp  filled  with 
alcohol,  or  other  highly  inflammable  fluid;  Solomon  Andrews. 
M.  D.,  Perth  Amboy,  New  Jersey,  May  5. 

(See  specification.) 

15.  Far  applying  Animal  Power  to  sundry  MechanietU 
Purposes;  William  E.  Arnold,  Chatham,  Middlesex  county,  Con- 
necticut, May  7. 

The  power  of  animals  is  to  be  applied  by  allowing  them  to  wralk 
upon  a  moveable  inclined  plane,  sustained  by  rollers,  in  a  way  well 
known.  Three  or  four  different  modes  of  constructing  the  moveable 
floor  are  described,  but  not  very  clearly;  it  is  calculated  by  the  pa- 
tentee, however,  that  his  improvements  will  ereatly  increase  the 
power  derived  from  the  weight  of  the  animal;  from  what  cause  it  is 
likely  to  produce  this  effect,  we  have  not  been  able  to  ascertain. 


16.  For  a  Thrashing  Machine;  Samuel  Fahmey,  near  Boona- 
boroiight  Washington  county,  Maryland,  May  9. 

The  beaters  and  bed,  or  hollow  segment,  the  feeding  table,  and  in 
fact  all  the  operating  parts  of  this  machine,  have  their  counterparts 
in  numerous  othersi  the  uiven/um  of  the  patentee  consists  in  the  mode 
in  which  the  cast  iron  beaters  are  fastened  to  the  heads  upon  the  re- 
volvina  shaft. 

<«  What  I  claim  as  my  peculiar  invention  is  the  fbrm  and  arrange- 
ment of  the  bars  of  the  beaters;  and  the  mode,  in  which  they  art 
placed  and  secured  on  the  square  block  of  wood  by  dovetailing,  or 
locking;  and  the  form,  of  the  revolving  beater,  or  square  block  of 
(waters.'' 

Like  many  others,  the  present  patentee  appears  to  have  paid  the 
fee,  for  the  privilege  of  marking  ^  patent"  upon  his  machine,  which 
may  induce  the  unwary  to  suppose  that  it  must  be  both  new  and 
good;  the  latter  it  may  be,  the  former  admits  of  doubt. 
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17.  For  inachiiierj  for  Bloioing  Wind  for  the  use  of  Forges^ 
Furnacesy  &c. ;  Daniel  Strobel,  jr.  city  of  New  York,  May  9. 

(See  specification.) 

18.  For  Concentrating  Strop,  or  Cane  Juice,  &c.  by  steam ; 
Daniel  Strobel,  jr.  city  of  New  York,  May  9. 

(See  specification.) 

19.  For  a  Composition  for  the  making  of  Beer;  Stephen  Hinds, 
Montrose,  Susquehanna  county,  Pennsylvania,  May  11. 

,  (See  specification.) 

20.  For  a  Mill  for  Grinding  Grain;  John  P.  PhilHps,  Doe 
Rim,  Chester  county,  Pennsylvania,  and  John  Holliday,  Wilming- 
ton, Newcastle  county,  Delaware,  May  12. 

In  this  mill,  which  is  of  the  small,  or  portable  kind,  there  are  three 
stones  standing  horizontally,  the  middle  of  the  three  being  the  runner, 
whilst  the  lower  and  upper  stones  are  at  rest.    The  patentees  saj: 

**  What  we  claim  as  our  invention  is  the  arrangement  of  the  dif- 
ferent parts  of  the  before  described  mill;  the  use  of  a  middle  stone 
turning  horizoli tally,  faced  on  both  sides,  by  which  different  kinds 
of  grain  can  be  ground  at  the  same  time,  yet  keeping  the  meal  sepa- 
rate. Also  the  manner  of  hanging  the  upper  stone;  the  mode  of  con« 
veying  the  grain  to  be  ground  to  the  two  faces  of  the  middle  stonej 
and  the  mode  of  tempering  the  stones,  particularly  the  upper  stone. 
We  do  not  claim  the  invention  of  havine  three  stones,  but  merely  the 
arrangement  of  them  as  above  described." 

21.  For  Machinery  for  lifting  Ships  out  of  Water,  for  in- 
spection and  repair ;  Thomas  Evans,  machinist,  and  John  Parsons, 
ship  carpenter,  citjr  of  New  York,  May  13.        , 

This  apparatus  is  intended  to  lift  ships  vertically  out  of  the  water, 
in  the  manner  of  the  screw  docks;  but  the  power  applied  is  that  of 
the  hydrostatic  press.  Its  mode  of  application,  however,  differs  es- 
sentially from  that  of  Thos.  Evans,  described  at  p*  160,  vol.  6. 

Two  cylinders,  furnished  with  pistons,  are  placed  horizontally, 
one  at  each  side  of  the  dock,  at  the  land  end.  A  steam  en^ne  is 
employed  to  force  water  into  the. cylinders,  to  depress  the  pistons. 
To-  the  piston  rods,  timbers,  forming  a  sliding  frame,  are  attached, 
which  extend  alongthe  sides  of  the  dock,and  from  these  timbers  chains 
pass  over  puliies,  and  act  upon  other  timbers  crossing  the  dock,  and 
over  which  the  vessel  is  to  be  floated,  as  in  the  screw  docks.  There 
is  an  ingenious  but  simple  contrivance  for  letting  the  vessel  down, 
after  her  repairs  have  been  completed;  this  we  shall  not  at  present 
attempt  to  aescribe,  as  it  is  our  design  hereafter  to  give.an  abstract 
of  the  specification,  accompanied  by  engravings. 

From  some  remarks  in  the  specification,  it  would  appear  that  the 
operation  of  this  apparatus  has  been  tested;  we,  however,  are  not  in- 
formed to  what  extent.  The  principal  objection  which  presents  itself 
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to  00,  from  extmioiaig  the  plan  apon  j^per  only,  is,  tiiat  it  will  be 
difficult,  if  not  impossible,  to  gire  to  it  the  strength  of  the  screw 
dock,  so  as  by  its  aid  to  raise  yessels  of  a  large  class** 


Sfkoifications  of  Amsmcan  Patkitts. 
Spedficaiion  of  a  patent  for  an  inqnrovement  in  the  proeese  of  Iheu- 
ing  WooUen  Clothtf  and  Gothe  compoBtd  partly  of  fFoot  and  parthf 
rf  Cotton.    Chranted  to  Calyin  W.   Cook,  Lowell^  3^Rddieetx 
ooun/y,  Maaaachusettif  April  23, 1831. 

Thb  description  of  this  process  is  as  follows:  Take  broad  cloths, 
sattinetts,  or  any  like  cloths  to  be  sol^ted  to  the  process,  after 
they  have  been  failed  and  rinsed  dean,  bnt  before  the  pile  or  nap 
has  been  raised  upon  them,  and  wind  them  upon  wooden  rollers,  or 
cylinders,  as  tight  as  can  be  done  without  tearing  the  cloth.  €3on- 
fine  them  with  a  twine  tied  around  so  that  the  cloth  cannot  unwind, 
and  so  that  the  whole  may  reiyiain  firm  and  tight  upon  the  roller,  or 
cylinderi  then  prepare  a  kettle,  or  cauldron,  of  sufficient  dimensions 
to  receive  the  roller,  or  cylinder,  with  the  cloth  upon  it  Fill  the 
kettle,  or  cauldron,  after  having  put  the  roller,  or  cylinder,  with  the 
cloth  upon  it,  therein,  with  water,  and  apply  heat  tnereto,  until  the 
heat  rises  from  one  hundred  and  eighty  to  two  hundred  degrees  of 
Fahrenheit's  thermometer,  for  all  cloths  excepting  whites  and  blues; 
and  for  the  last  mentioned  colours  the  heat  may  be  raised  to  two 
hundred  and  twelve  degrees,  or  to  boiling  heat.  The  other  peloars 
will  not  endure  so  great  a  degree  of  heat;  the  degree  of  heat  can  best 
be  decided  upon  by  experience  from  time  to  time,  owing  to  tiie  Ta- 
rious  ways  ot  producing  the  different  colours,  in  the  different  pmrts 
of  the  country.  The  degree  of  heat  above  mentioned,  it  is  believed, 
will  in  general  best  answer  the  purpose  without  injury  to  the  doth. 
The  water  should  be  kept  at  the  degrees  of  heat  above  mentioned, 
for  the  space  of  six  hours;  after  which  the  cloth  should  be  taken  from 
the  water  and  suffered  to  cool  upon  the  roller,  or  cylinder,  which 
will  usually  take  about  twenty-four  hours. 

Instead  of  water,  steam  may  be  applied  at  the' same  temperatares, 
for  the  same  length  of  time,  and  will  answer  the  same  purpose;  foot 
in  this  case  the  cloth  must  be  wound  around  a  revolving  roller,  or 
cylinder,  which  must  be  kept  continually  in  motion  during  the  {mto- 
cess,  and  the  steam  must  be  confined  by  a  wooden  box,  made  very 
tight,  so  as  to  include  the  rollers,  or  cylinders,  with  the  cloth  upon 
them,  within  it  The  cloth  is  to  be  taken  out  and  cooled  in  the 
same  way  as  when  heated  by  water.  The  operations  above  mention- 
ed render  the  cloth  very  firm  in  the  bottom,  divest  it  of  wrinkles  and 
cockles,  or  drawn  places,  and  render  it  even  and  smooth  on  the  sar- 

*  Some  wseks  win  probsblf  ehpse  between  the  date  of  this  pstenft  sad  thai 
whkh  will  be  next  iteiied,  u,  in  coaseqai^nce  of  the  absence  of  the  Atkonej 
Oenenl,  thf  lignature  of  thtt  oQcer  sennet  be  obtsiaed»  and  vilhout  this  epa* 
%eot  would  not  be  valid. 
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boe,  M  thtt  th«  teazlcf,  or  points,  may  act  uniformly  upon  the  cloth, 
tad  the  fibre  of  the  wool^  or  cloth,  is  thus  rendered  more  pliable,  and  as 
piore  easily  turned  and  laid  straight  and  smooth  in  the  process  of 
tciasijag,  or  rsjlsing  the  pile^  or  nap,  thoreoq.  And  I,  the  said  Cookf 
do  hereby  expressly  declare,  that  all  that  I  claim  as  new,  and  of  mj 
ioTention,  or  discovery,  is  the  subjecting  the  cloth  to  the  process 
aforesaid,  in  the  manner  aforesaid,  and  for  the  purposes  aforesaid, 
after  the  same  has  been  fulled,  and  before  the  pile,  or  nap,  has  been 
raised  thereon  by  the  process  of  teasing. 

CAtviN  W.  Cook. 


S^dfieaHon  of  a  patmi  for  a  Serew  or  Spiral  Lever y  for  the  propel- 
Ung  of  Vessels,  for  a  new  moie  of  Navigatiofy  Granted  to  Jobv 
Jambs  Giraud,  M.  D^  city  of  Saltimofe^  Maryland,  ^ril  ST, 
1831. 

Insidb  of  a  paddle  water  wheel,  or  frame,  having  a  round  hole  in  > 
the  centre,  I  puice  upon  two  sides,  a  screw,  or  spiral  lever,  three- 
fourths,  more  or  less,  the  diameter  of  the  said  paddle  wheel;  this 
screw,  or  lever,  to  be  two  or  more  turns  of  the  spiral:  this  screw  le- 
ver will  be  attached  to  two  self  acting  fulcrum  levers  in  the  follow- 
ingmanner. 

The  ends  of  the  levers,  where  are  placed  the  fulcrum,  are  fixed, 
the  one  opposite  to  the  other  by  their  fulcrum,  upon  the  edge  inside 
of  the  padale  wheel,  the  one  below,  the  other  above,  and  distant  a 
few  inches  from  a  straight  line;  the  two  other  ends  of  the  lever  are 
fixed  to  a  scjuare  piece  of  a  few  inches,  with  a  round  hole  in  the  cen- 
tre, placed  in  the  middle  of  the  paddle  wheel;  the  end  of  the  centre 
of  the  screw  or  spiral  lever,  is  fixed  on  the  side  of  the  end  of  the  le^ 
irer,  which  is  fixed  on  the  side  of  the  square  piece,  and  the  other  end, 
which  is  made  the  end  of  the  screw  or  spiral  lever,  is  fixed  upon  Ae 
other  lever,  and  near  the  fulcrum. 

I  place  upon  the  screw  or  spiral  lever,  a  solid  round  wheel,  twice 
the  oiaraeter  of  the  paddle  wheel,  with  a  round  hole  in  the  centre, 
and  fixed  in  the  middle  upon  the  square  piece  above  mentioned. 
This  solid  wheel  has  two  bars,  one  opposite  the  other,  which  project 
from  its  edges,  coming  level  with  the  edge  of  the  paddle  wheel,  one 
below,  the  other  above,  without  touching  it,  a  little  distant  from  a 
direct  line;  place  upon  the  ends  of  the  bars  a  self  acting  fulcrum  le- 
ver, bv  their  fulcrum;  the  other  ends  of  the  lever  to  pass  a  little  over 
the  hole  in  the  centre  of  ^e  solid  wheel: — a  sciuare^lece  of  a  few 
IncheS}  having  a  square  hole  in  the  centre,  will  be  placed  between 
the  two  ends  of  the  levers,  to  touch,  yet  leaving  it  free.  A  smaller 
screw  or  spiral  lever  will  be  placed  and  fixed  to  the  ends  upon  the 
side  of  the  end  of  the  lever,  which  touches  the  ^uare  piece;  and  the 
other  end  of  the  screw  to  be  fixed  upon  the  other  lever  near  to  the 
edge  of  the  solid  wheel;  the  same  thins;  to  be  done  upon  the  other . 
side  of  the  paddle  wheel.     The  shaft  of  the  paddle  wheel  is  square 
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in  the  middle,  and  round  at  each  end:  the  ihaft  is  placed  in  the  holes 
of  the  two  square  pieces,  and  the  power  is  conveyed  there.  ^ 

I  claim  the  principle  of  my  invention  and  improvement  io  every 
species  of  levers,  and  of  every  form,  and  figure,  and  application,  as 
above  described.  J-  '•  Gihaud. 

Dr.  John  Jame$  GirauJPt  Se^^aaing  JPulcnan  Screw  or  ^jpinrf 
Lever  J  forpropdUng  VeeseU  and  BmUroad  Carie,  f  c  ^ 


Fig.  l.r-A.  The  inside  of  one  side,  or 
part  of  the  water  paddle  wheel. 

B.  Screw,  or  spiral  lever. 

o,  0.  Self-acting  fulcmm  levers. 

dy  d.  The  fulcrum. 

e.  The  square  piece  with  round  holes. 

Fi^.  2.— A.  Solid  wheel  with  round 
hole  m  the  centre. 

B,  B.  Projecting  bars  with  square 
holes. 

Fig.  3.— B,  B.  Self-acting  fulcrum  le- 
vers. 

o,  G.  Thefulcrums. 

d.  The  screw,  or  spiral  lever. 

e.  The  square  piece  with  square  hole. 
/,/.  The  moving  bars. 

^CJ^  Fig.  2  is  to  be  placed  upon  Fig.  1,  and  Fig.  5  upon  Fig.  2. 

Semarke  by  the  EdUor.-^We  have  noticed  several  patents  ob- 
tuned  by  Dr.  Giraud,  and  have  attempted  an  analysis  of  them  in 
our  monthly  list;  from  the  recondite  nature  of  his  discoveries  we  have 
always  risen  from  our  task  with  a  conviction  that  the  attempt  has 
been  a  failure;  and  such  would  have  been  the  case  in  the  present  in- 
stance.   To  save  ourselves  from  this  mortification,  we  have  deter- 
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■lined  to  publish  the  specificatioa  en.tire,  with  the  drawings  intended 
to  illustrate  it. 

<*  A  new  mode  of  navigation,''  if  it  be  an  improved  one,  is  an  in* 
vention  of  no  mean  importance,  and  should  any  of  our  scientific 
readers  be  more  fortunate  than  we  are,  in  keeping  up  with  the  paten* 
tee  in  the  elucidation  of  his  mode  of  *'  propelling  vessels,  and  rail- 
road carts,"  &c.  &C.,  we  ask  of  them  to  supply  us  with  a  commen- 
tarv  upon  the  subject 

since  the  foregoing  was  written,  we  have  seen,  in  the  Baltimore 
papers,  an  attempt  to  explain  the  operation,  and  to  convince  the 
puDlic  of  the  great  value  of  this  machinery.  The  style  of  the  expla- 
nation accords  so  well  with  that  of  the  specification,  as  to  fix  upon 
them  the  character  of  a  common  origin.  So  far  as  we  are  concerned, 
however,  the  explanation  has  not  served  to  explain,  what  the  speci- 
fication failed  to  specify.    They  are  both  transcendental. 


Specification  of  a  patent  for  a  Machine  for  (Mndingj  LevelUngf  and 
.   PoUMng  MetaUic  Plateij  to  prqHire  them  for  the  Engraver^  and  for 

other  purpoees.     Granted  to  J.  W.  Stove,  Washington  ctVy,  B.  C 

w9j>rt/ 30,1831. 

To  all  whom  it  may  concern,  be  it  known  that  I,  J.  W«  Stone,  have 
invented  a  new  and  useful  machine  for  the  purpose  of  grinding,  level- 
ling, and  polishing  plates  of  copper,  steel,  iron,  brass,  or  other  metals, 
so  as  to  prepare  the  same  for  the  use  of  the  engraver,  or  for  other 
purposes,  and  to  grind,  polish,  and  level  metallic  or  other  hard  sub* 
stances,  such  as  marbles,  stones,  slates,  or  any  substance  that  require 
to  be  ground  and  polished,  and  that  the  following  is  a  full  and  exact 
description  of  the  manner  in  which  I  effect  the  same. 

When  metallic  plates  are  to  be  ground,  levelled,  or  polished,  thej 
are  first  hammered,  or  planished,  in  the  usual  manner,  or  made  flat 
in  any  other  way;  the^  are  then  -placed  on  a  flat  horizontal  bed, 
which  may  be  made  of  any  suitable  material,  and  sufficiently  large 
to  secure  the  largest  piece  to  which  the  machine  is  adapted;  the  plates 
are  secured  to  the  bed  by  ledges,  stops,  or  in  any  other  convenient 
manner.  The  bed  upon  which  the  plate  is  fixed,  is  carried  back- 
wards and  forwards,  under  the  stones,  grinders,  buffs,  or  brushes,  by 
which  the  plate  is  to  be  ground,  levelled,  or  polished.  The  diameter 
as  well  as  the  width  of  these  stones,  buflfs,  polishers,  or  brushes,  may 
vary  according  to  the  power  applied  to  the  machine,  or  the  nature  tn 
the  article  operated  upon.  To  ffive  the  traversing  motion  to  the  bed, 
a  part  of  the  general  frame  worK  of  the  machine  forms  a  rail  or  car- 
nage way  of  double  the  length  of  the  bed.  An  iron  screw,  or  rack, 
is  placed  under  the  bottom  of  the  bed,  and  lengthwise  of  the  machinei 
this  iron  screw,  or  rack,  is  operated  upon  bv  means  of  gearins;  from 
the  crank  or  |)art  to  which  the  power  used  is  applied,  and  tor  the 
purpose  of  giving  motion  to'  the  other  parts  of  the  machinery.  Wheil 
a  screw  is  made  use  of  to  move  the  bed  on  the  carriage,  a  thread  ia 
cut  through  the  centre  of  a  wheel,  which  wheel  is  attached  to  the  rail 
or  carriage  way  on  which  the  bed  slides.     This  wheel  is  held  firmly 
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on  Hs  own  axis,  therebj  preventing  its  mtnrtng  in  a  line  with  €bc 
screw,  whilst  at  the  same  time  it  turns  freely,  and  when  motion  i» 
given  to  it^  the  screw  is  forced  along,  either  backwards  or  forwards,  to 
tte  distance  required.    I  intend  sometimes  to  attach  a  toothed  wheel 
to  the  head  of  the  screw,  in  order  to  cause  it  to  rerolve;  the  screw, 
in  this  case,  will  he  made  to  work  in  a  fixed  nut,  when  the  same  cf- 
feet  will  be  produced  as  jn  the  former  arrangement.    When,  instead 
of  the  screw,  a  rack  is  used,  it  is  fixed  to  the  bed,  and  a  pinion  is  nsad e 
(i^eperate  on  it  in  the  usual  waj.  The  shaft  to  which  thfe  power  is^rst 
applied  mar  be  made  to  rerolve  in  one  direction  only,  and  yet  carry 
tile  bed  and  plate  backwards  and  farwards,  by  the  addition  of  gear- 
ings made  to  engage  and  disengage,  in  a  way  well  known  to  inachi- 
nists.     This  gearing,  howerer,  may  be  conveniently  dispensed  with^ 
e^cially  when  the  machine  is  worked  by  hand,  as  the  crank  may 
be  turned  either  way.     The  grinding,  leveiltng,  or  polishing,  is  ef- 
fected by  revolving  stones^  grinders,  bufis,  or  brushes;  these  are  fixed 
on  proper  spindles  with  whirls  on  them  to  receive  a  band  from  the  main 
shaft.    The  spindle  is  fixed  in  a  frame  in  such  a  way  that  the  grind- 
era  or  buffs  may  operate  upon  the  plate.     Thi»  frame  extends  back 
to  one  end  of  the  machine,  where  it  works  upon  a  pivot,  or  bolt, 
which  allows  it  to  receive  a  lateral  vibratory  motion;  such  a  motion 
being  essential  to  the  proper  action  of  the  grinders,  buffs,  &c.    This 
OHitieB  may  be  effected  by  placing  two  eccentric  wheels  reversed  on 
the  shaft  to  which  the  power  is  first  applied;  one  operating  on  each 
end  of  the  frame  that  receives  the  grinders,  buffs,  &c.  thereby  caushig 
tilt  frame  to  soove  on  the  bolt,  and  consequently  give  a  lateral  ri- 
bfaitory  motion  to  the  grinders,  buffs,  stones,  poliSiers,  or  bmshea; 
or  this  motion  nay  be  effected  in  various  other  ways. 

The  bed  that  carries  the  material  to  be  ground,  levelled,  or  po- 
lished, and  the  buffs,  polishers,  brushes,  or  stones,  as  well  as  the 
parts  which  give  the  vibratory  motion,  are  eeared  and  connected  in 
snch  a  wary  asrto  move  at  one  uniform  and  fixed  velocity,  otherwise 
the  surface  to  begroond  or  polished  would  be  acted  upon  uneqaally. 

The  frame  carrying  the  grinder,  &c.  I  force  down  by  a  spring,  or 
"  weighty  or  otherwise,  accoraing  to  the  force  with  which  I  wish  raem 
t*  Mar  on  the  material  to  be  ground,  making  an  arrangement  to  in- 
crease or  remove  the  same  at  pleasure.  The  lateral  vibratory  mo- 
tion of  the  grinder,  polisher,  &c.  ma;^  be  increased  or  decreased  in 
s«^  a  manner  as  may  best  suit  the  size  or  nature  of  the  materki  to 
bej*roond  orpolishecl. 

The  grinders  may  be  made  either  of  wood,  iron,  steel,  copper, 
lead,  stone,  or  other  material,  and  their  action  promoted  by  apply- 
ing any  gritty  substance  pulveritffed,  either  dry  or  with  oil,  or  water, 
a*  the  case  may  require.  The  grinder,  to  operate  well,  should  be 
of  a  softer  material  than  the  article  to  be  ground  or  polished.   "  * 

liVhat  I  claim  as  my  invention  is  the  grinding,  levelRng,  or  po- 
lishing plates  of  copper,  or  other  metals,  or  slabs  of  marble,  stone, 
slate,  glass,  or  any  other  material,  by  placing  them  upon  a  traversing 
bed,  and  operating  upon  them  by  means  of  revolving  stones,  erind- 
erS)  buffs,  and  brushes,  which  revolving  stontes,  &c.  are  fixed  in  a 
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frame  to  which  a  lateral  vibratory  motion  is  given;  this  lateral  vi- 
bratory motion  forming  an  essential  part  of  my  invention. 

J.  W.  Stone. 


Specificaiion  of  a  patent  for  an  apparatus  to  be  connected  txnthy  and 
to  form  part  of  a  Steam  Engine  Boiler.  Granted  to  Philo  C. 
Curtis,  Utica,  Ontario  county ^  New  Vorkj  May  3,  1831. 

Make  a  tub  of  about  four  feet  in  height,  and  two  feet  and  four 
inches  in  diameter  at  the  top,  and  two  feet  eight  inches  at  the  bot- 
tom* This  is  a  suitable  size  for  a  high  pressure  ten  horse  power 
engine.  This  tub  should  have  two  heads,  one  at  each  end,  and  a 
partition  about  eighteen  inches  from  the  bottom  of  the  tub.  In  the 
drawing  annexed,  the  vessel  marked  A,  exhibits  the  form  of  the  tub. 
Within  the  tub,  and  between  the  upper  end  thereof  and  the  said 
partition,  place  a  strong  tube  with  a  calibre  of  about  one  and  a  fourth 
inches  in  diameter,  and  about  sixty  feet  long,  coiled  similar  to  a  com* 
mon  condensing  worm  for  a  distillery.  One  end  of  the  tube  passes 
through  the  upper  part  of  the  tub,  and  is  firmly  connected  with  the 
boiler;  this  part  ot  the  tube  is  marked  B.  The  other  end  passes 
through  the  lower  part  of  the  tub  above  said  partition,  and  is  firmly 
connected  with  the  forcing  pump  of  the  engine,  as  at  the  letter  C 
on  the  drawing.  The  upper  part  of  the  tub  should  be  tight,  except 
an  inlet,  C,  for  the  steam  from  the  piston  cylinder;  and  an  outlet  for 
the  said  steam  through  a  tube  firmly  connected  with  the  said  parti- 
tion, and  from  thence  extending  downwards  towards  the  bottom  of 
said  tub;  and  through  which  tube  the  steam  is  conducted  into  the 
lower  part  of  said  tub,  and  below  the  surface  of  the  water  therein^ 
as  said  lower  part  should  be  kept  about  half  full  of  water.  This 
water  may  be  supplied  either  from  a  fountain,>or  by  the  operation  of 
the  engine,  to  serve  for  feeding  water  for  the  boiler.  A  tube  of  the 
calibre  of  the  one  first  above  mentioned,  should  be  placed  between 
the  tub  and  the  forcing  pump,  one  end  of  which  said  tube  should  be 
firmly  connected  with  a  hole  in  the  side  of  said  tub,  and  near  to  the 
lower  end  thereof,  so  as  to  receive  the  water  from  the  said  lower  part 
of  the  said  tub;  and  the  other  end  of  said  tube  should  be  firmly  con- 
nected with  the  forcing  pump.  Letter  E  on  the  drawing  shows  the 
point  of  connexion  between  the  tube  andthe  tub;  and  letter  F  shows 
the  point  of  connexion  between  said  tube  and  the  forcing  pump. 
When  the  engine  is  in  operation,  the  forcing  pump  draws  water  from 
the  lower  part  of  the  tub  into  the  tube  at  £,  thence  it  passes  through 
the  pump  into  a  tube  at  C;  thence  through  that  tube  as  it  is  continued 
and  coiled,  through  the  upper  part  of  said  tub,  and  so  on  until  it  is 
discharged  into  the  boiler  through  B.  The  steam  from  the  piston 
cylinder  is  conducted  from  it  through  a  tube  and  discharged  into  the 
upper  part  of  the  tub  at  the  letter  U;  the  steam  so  discharged  fills 
the  said  upper  part,  and  heats  the  water  as  it  passes  from  the  forcing 
pump  through  the  tube. into  the  boiler,  as  before  described.  From 
this  upper  part  of  the  tub  the  steam  passes  into  the  lower  part  of 
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said  tub,  through  the  tube  of  which  mentioa  has  been  before  msde; 
and  from  this  part  of  the  tub  that  part  of  the  steam  which  renudns 
uncondensed,  passes  off  through  another  tube;  which  tube  shoold  be 
connected  with  the  tub  below  the  partition,  and  above  the  water  in 
said  lower  part. 

The  objects  to  be  effected  bj  the  improvement  and  apparatus  above 
described  are,  1st.  A  reduction  in  the  consumption  of  fuel  for  the 
boiler.  This  is  done  by  giving  to  the  water  which  is  conveyed  into 
said  boiler,  a  verj  high  temperature,  on  its  passage  through  the  coiled 
tube  in  the  upper  part  of  the  tub.  2nd.  This  m<me  of  supplyinr  heat 
for  the  water  in  the  boiler,  is  more  regular  than  it  could  be  if  fur* 
nished  by  fuel  alone;  hence  less  attention  to  the  furnace  is  required, 
and  the  generation  and  supply  of  steam  from  the  boiler  are  more  re- 
gular than  in  the  ordinary  mode.  The  object  of  the  coiled  tube  is 
to  form  a  surface  of  sufficient  size,  which  being  exposed  to  the  steam 
in  the  upper  part  of  the  tub,  will  allow  the  water  in  passing  through 
said  tube,  time  to  acquire,  very  nearly,  the  temperature  of  the  steam 
in  the  tub,  and  which,  as  the  water  is  confined  in  the  tube  so  tiiat  it 
cannot  change  into  steam,  is  practicable.  The  water  is  thu»  raised 
in  temperature  much  above  boiling  heat,  and  in  that  state  passes  into 
the  boiler.  The  above  described  form  I  think  the  best  calculated  to 
produce  the  desired  effects.  The  size  of  the  apparatus  must  be  va- 
ried in  proportion  to  the  capacity  of  the  engine. 

The  combination  of  the  above  apparatus,  and  the  application  thereof 
to  effect  the  objects  above  specified,  are  what  I  claim  to  have  dis- 
covered and  invented.  Puilo  C.  Cubtis. 

Curtis^  Steam  jSipparalus. 


Specificalion  of  a  patent  for  an  improvement  in  Medicine.     Granted 
to  Joseph  Baker,  J^fferson^  Bo83  county^  Ohioy  May  5,  18S1. 

A  MODE  of  prepareingy  mixing,  compounding,  administering  and 
uaeing  the  medicine  herein  described  in  the  maner^  and  in  the  dis- 
eases hereinafter  mentioned:  that  is  the  mode  of  jor^armg' and  com- 
pounding medicine  for  au  emetic  and  also  to  cous  a  tveepcr  spiraiion 


Digitized  by 


Google 


Baker's  Improvement  in  Medicine.  187 

to  be  administered  in  diseases  corned  by  cold  and  ob  atructed  perspi- 
ration, such  as  fevur8  rumcUism^  dysentery  dropsy  conaumtion  pleu- 
ricys  Boldhives  and  all  stagnated  complaints  with  some  others 

N.  B.  All  Boot  and  Barks  and  Herbs  must  be  first  dried  pounded 
in  a  morter  or  ground  in  a  mill  before  thay  are  made  in  to  medicine 

Part  the  first — Take  Sinaca  snake  root  one  ounce  Take  Liver 
wort  tops  three  quarters  of  an  ounce  Take  plantin  roots  and  tops  one 
quarter  of  an  ounce  mix  these  well  to  gether  this  formes  the  first  part 
of  the  composition 

Part  the  Second,— «Take  the  Bark  of  the  root  of  saaafras  a  half 
ounce— -Take  the  in  side  Bark  of  wild  Chery  a  half  ounce.— Take  the 
in  side  Bark  of  Elder  a  half  ounce— Take  Sulfer  or  Brim  stone  put- 
ferised  a  half  ounce  mix  these  well  togethur — ihi%  formes  the  se  cond 
part  of  the  compasition 

3d  part— Take  Lobda  or  what  may  be  known  by  the  name  of  In- 
dian tobaeo  the  tops  gathered  in  September  two  ounces 

li\i\%  formes  the  third  part  of  the  compasition  which  is  to  be  adminis- 
tered ail  togethur  or  in  parts  as  the  nature  of  the  case  may  require — • 
It  should  Be  remembered  that  Equel  portions  of  these  three  parts 
formes  the  whole  compsition  of  medicine,— -It  should  be  remembered 
that  a  dose  of  Ither  of  these  powders  for  an  ordinary  constcUtUion  is 
on  average  tea  spoon  full  and  a  iowance  should  be  made  for  the  dif- 
erent  constituons  of  people 

When  the  violence  the  diseas  requiers  a  speady  remady  and  Nature 
calls  for  an  emetic  and  there  is  an  ob  strucied  perspiration  it  is  ne- 
sasary  in  this  case  to  give  a  dose  of  powders  of  the  whole  compasition 
and  wash  them  down  with  a  half  a  point  of  cold  weak  lie  made  of 
the  bark  of  shell  bark  hickary,  and  if  this  dose  do  not  operate  as  an 
emetic  in  15  Minutes  give  a  second  dose  with  a  less*  quantaty  of  lie 
or  jist  a  nough  to  wash  it  down  and  if  it  doth  not  operate  in  the  same 
time  you  may  try  the  third  and  fouarth  on  the  saihe  rule  which  will 
scarly  fail  this  process  commonly  produces  a  free  perspiration  then 
continue  the  process  by  givdng  a  dose  of  powders  of  the  first  part 
of  the  compasition  and  in  thirty  minutes  sweat  until  you  get  a  free 
sweat  over  the  body  the  way  to  sweat  is  to  cover  the  person  all  over 
and  make  youse  of  two  over  lids  one  at  a  time  have  their  feet  in  warm 
water  and  sit  your  over  lid  under  the  cover  and  form  a  mixture  of 
one  third  whisky  and  two  thirds  water  oi  about  t|^ree  gills  and  steam 
it  on  the  over  lid  as  thay  can  t>ear  it  and  repeatedly  sup  warm  tea  and 
when  done  put  them  to  bed  cover  thir  breath  a  short  time  with  a  hot 
stone  squinched  and  wraped  up  in  a  wet  cloth  at  thir  feet  thir  teas 
should  be  spice  bush  or  red  pq>er  during  sickness  make  a  drink  of 
water  by  squinching  a  hot  cote  in  it  teU  the  chill  is  of 

Take  two  doses  of  the^er^  part  of  the  compasition  in  the  course 
of  24  hours  and  one  of  the  second  part  dividdng  the  time  of  takdng 
them-^and  sweat  once  a  day  for  three  days  and  if  the  person  have 
fever  and  ague  sweet  once  a  day  untili  it  leaves  them  and  keep  up  a 
moist  sweat  as  steady  ^posabte  during  the  whole  time  and  keep  them 
warm  in  the  chill  and  fever — there  diet  should  be  light  such  as  chicken 
or  squirrel  broths  with  a  little  of  the  meat  and  as  little  bread  as  po- 
sable  thay  can  make  youse  of  rice  or  homany  But  keep  the  stomack 
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as  empty  as  conveenymU  and  espesualiy  for  three  days  and  qfittr  that 
ihay  can  in  creaa  thir  diet  gradualy  untiel  well 

If  the  diseaa  is  less  violent  you  may  leave  out  the  first  part  of  this 
process  and  begin  by  giveing  a  dose  of  the  first  part  of  the  compasi- 
Iton  and  then  sweat  and  so  follow  the  rule  as  is  laid  down  a  bat>e  and 
if  it  is  found  that  the  first  part  of  this  process  is  ne  sa  sary  it  can  be 
aplyed  at  any  other  time 

In  pluracya  and  bold  hives  and  many  other  complaints  it  is  only 
neaasary  to  per8ue  the  rule  urUill  the  paiiant  recovers  which  is  not 
likely  to  be  long 

Let  it  be  well  remembered  that  nature  is  the  Grand  Phesiiion  and 
wee  are  only  to  assist  her  in  removeing  the  ob  siructtionu  that  is  found 
in  her  way  as  far  as  is  in  our  power  and  that  tohe  should  pay  petid" 
lev  cUention  to  her  dames  and  try  to  supply  her  wants  if  posahle 

In  cases  of  less  violence  these  powders  may  be  taken  without  a 
preparatory  sweat  either  in  whole  or  in  separate  parts  as  the  cases 
may  require  Joseph  Baker* 

Remarks  by  the  Editor. — It  has  been  with  some  difiiculty  that  we 
have  done  justice  to  the  new  orthography  employed  in  making  known 
the  foregoing  new  and  improved  mode  of  curing  diseases;  as,  how- 
ever, it  would  have  been  the  height  of  iniustice  to  its  author  to  have 
added,  or  abstracted,  a  jot  or  tittle  from  his  elegant  memoir,  we  have 
cheerfully  undertaken  the  labour  of  following  him  through  all  his  la- 
byrinths. We  are  truly  glad  that  we  are  not  called  upon  to  write  a 
commentary  upon  the  system,  and  still  more  so  that  we  are  not  com- 
pelled to  have  its  efiicacy  tested  by  becoming  the  patiant  of  this  great 
Phesitian. 


Mstraet  of  the  specification  of  a  patent  for  a  method  of  CrenerOiing  Gas^ 
and  of  supplying  and  continuing  Gas  Light,  out  ofoU,  or  other  suit- 
able  substance  J  by  means  of  the  gas  light  itself  ^  in  kmps^  or  machines^ 
either  fioced  or  moveable.  Granted  to  Solomon  Andrews,  3/.  D. 
city  of  Perth  Amboy,  Middlesex  county^  New  Jersey,  April  1 5, 1 831 . 

This  invention  consists  in  having  the  gas  lamp  so  constructed  that 
the  heat  of  the  inflamed  gas,  or  gas  light  itself,  operating  upon  the 
ojl  or  other  substance  used  for  the  purpose,  shall  continue  to  form 
^as  therefrom  to  supply  or  feed  the  gas  light.  In  the  accompany- 
ing drawing  the^  letters  a,  a,  represent  a  part  of  the  supply  tube 
through  which  the  oil  or  other  material  enters,  of  which  the  gas  is 
made;  b,  the  upper  end  of  the  supply  tube  emptying  into  the  l>ttlb; 

c,  the  bulb,  represented  in  the  form  of  an  inverted  cone,  which  may 
be  filled  with  fine  wire,  to  communicate  heat  the  more  readily 
throughout  the  contained  fluid,  the  gas  being  generated  in  this  bulb: 

d,  a  turret  erected  to  cover  the  gas  tube,  e,  which  is  best  elongated 
so  as  to  extend  above  the  bulb,  to  prevent  any  particles  of  oil  or  other 
substance  from  entering  the  gas  tube.    /,*the  entrance  into  the  gas 
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tube,  which  descends  down  through  the  bulb  into  the  g^s  recipient,  g*, 
through  the  holes  or  orifices  of  which  the  gas  which  is  to  be  inflamed 
issues.  The  dots  around  the  recipient  represent  these  orifices,  and  h 
a  waste  tube  to  carry  off  any  surplus  oil. 

The  oil  to  be  decomposed  enters  at  the  orifice  of  the  supply  tube, 
passes  up  that  tube  into  the  bulb,  where  it  is  converted  into  gas  by 
the  heat  of  the  flame  surrounding  it.  The  gas  rises  to  the  top  of  the 
bulb,  and  turret,  and  passes  d6wn  the  gas  tube  into  the  recipient, 
whence  it  issuer  through  the  openings  at  which  it  is  to  be  lighted. 
The  surplus  tube  serves  to  conduct  off  any  particles  of  fluid  which 
may  come  down  with  the  gas,  and  thus  prevents*  obstruction. 

In  order  to  light  the  lamp,  oil  must  be  admitted  into  the  bulb;  this 
part  may  then  be  heated  by  a  common  candle  or  lamp,  but  it  will  be 
much  facilitated  by  using  a  small  blow  pipe*  When  a  small  portion 
of  gas  issues  through  the  openings  in  the  recipient,  it  will  inflame, 
and  the  generation  and  combustion  be  continued. 

To  preserve  the'oil  at  a  proper  height  in  the  bulb,  allowing  a  suf- 
ficient supply  without  endangering  its  raisins  too  high,  and  flowing 
into  the  gas  tube,  several  devices  may  be  adopted,  as  by  the  com- 
mon fountain  lamp,  or  by  usin^  a  stop  cock,  and  adjusting  it  so  that 
no  more  than  the  proper  quantity  shall  enter. 


S.  JMrtmjf  Gas  Omerator. 


Silver,  as  beine  the  best  conductor  of  heat, 
and  resisting  oxidation,  is  esteemed  the  most 
suitable  metal  for  making  the  apparatus. 

<<  My  new  invention  consists  in  generating 
and  forming  out  of  the  oil,  or  other  substance 
used  for  the  purpose,  the  gas  which  continues 
and  supplies  the  flame  of  the  ^as  light,  by  the 
application  of  the  heat  of  the  inflamed  gas  it- 
self to  the  oil  or  other  substance^  used,  so  as  to 
cause  a  continued  gas  lieht,  and  without  the 
intervention  or  use  of  wick,  to  burn  in  contact 
with  the  flame,  and  in  so  constructing  and 
forming  the  gas  lamp,  or  machine,  as  to  pro- 
duce that  effect." 

Solomon  Andrews. 


Abstract  of  the  Specification  of  a  patent  for  a  mode  of  commencing  the 
generation  of  Gas  in  the  Lamp  described  in  the  preceding  specifica- 
tion^  by  means  of  a  spirit  lamp,  filled  with  alcohol  or  other  highly  in- 
flammable fluid.  Granted  to  Solomon  Andrews,  M.  B.  city  off 
Perth  Amboy^  Middlesex  county.  New  Jersey ^  May  5, 1831. 

In  lighting  the  lamp  described  in  the  foregoing  specification  it  is 
stated  that  after  oil  has  been  admitted  to  the  bulb,  that  part  may  be 
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heated  bj  a  common  candle,  or  rather  by  the  aid  of  a  small  blow 
pipe,  in  order  to  commence  the  decomposition  of  the  oil,  and  its  con- 
seqaent  conversion  into  gas.  The  present  invention  is  intended  to 
obviate  the  difficulties  attendant  upon  these  modes  of  commencing 
the  combustion. 

To  effect  this,  the  supplv  tube  a,  represented  in  the  cnt  in  the  last 
article,  is  to  be  surrounded  by  a  small  cup,  about  the  diameter  of  the 
recipient  g»  This  cup  is  to  be  supplied  with  a  small  portion  of  al- 
cohol, or  other  inflammable  fluid  which  will  burn  without  a  wick; 
when  this  fluid  is  lighted,  the  flame  produced  by  it  will  heat  the  bulb 
r,  and  convert  a  portion  of  the  oil  contained  in  it  into  gas.  To  supply 
this  cup  it  is  proposed  to  have  a  small  reservoir,  somewhat  similar 
to  that  for  oilj  a  tube  from  this  reservoir,  is  to  lead  into  the  cup,  a 
small  stop  cock  allowing  a  portion  to  flow  in  when  wanted. 

^*My  newly  invented  improvement,  which  is  the  subject  of  this 
patent,  consists  in  generating  gas  in  the  first  instance  of  my  new  in- 
vented gas  lamp  or  machine,  and  so  as  to  put  the  new  invented  gas 
lamp,  or  machine,  into  operation,  by  means  of  the  flame  of  the  said 
alconol,  or  other  fluid,  rising  up  and  surrounding  the  bulb  of  the  said 
1^  lamp,  or  machine.  And  in  so  constructing  and  applying  the  spi- 
rit lamis  or  machine,  as  to  produce  that  effect.^' 

Bemarks  by  the  Editor.^^ht  page  32,  of  vol.  I,  (for  Jan.  1828,) 
will  be  found  a  cut  and  description  of  a^*  self  generating  ^  lamp/' 
taken  from  the  Edinburgh  Philosophical  Journal.  Its  principle  of 
action  resembles  the  foregoing,  although  the  parts  are  differentij 
arranged.  In  the  Edinburgh  lamp  it  is  proposed  to  cause  the  gene- 
ration of  the  gas  to  commence  by  the  application  of  a  small  iron  heater 
prepared  for  the  purpose.  Whatever  ingenuity  may  be  displayed, 
nowever  satisfactory  the  operation  of  an  instrument  may  prove,  and 
how  great  soever  may  be  the  interest  excited  oti  its  first  introduction, 
if  it  is  intended  for  ordinary  use  in  domestic  economy,  there  must  be 
no  greater^ trouble  in  putting  it  into  operation  than  has  attended  the 
apparatus  for  which  it  is  to  be  a  substitute,  or  its  chance  of  continu- 
ed favour  will  be  very  small.  The  original  ^<  self-generating  sas 
lamp,"  we  apprehend,  failed  from  this  cause,  and  we  are  fearful  that 
the  one  before  us  will  be  un^ible  to  surmount  the  opposition  of  cham- 
ber maids,  cooks,  and  scullions.  • 

Besides  this  difficulty,  will  there  not  be  a  rapid  accumulation  of 
carbonaceous  matter  in  the  reservoir,  from  the  mucilage  always  con- 
tained in  oil?  There  is  no  provision  made  for  cleaning  it  out,  nor 
does  it  appear  easy  to  remove  this  objection. 

We  have  seen  the  lamp  in  operation;  the  flame  was  clear,  but 
somewhat  flickering,  a  defect  which  probably  was  accidental.  The 
oil  did  not  appear  to  be  perfectly  converted  into  gas  until  it  issued 
from  the  recipient  into  the  flame;  for,  if  extinguished  at  some  of  the 
orifices,  it  escaped  from  these  in  the  form  of  a  dense  vapour,  which 
the  flame  would  have  decomposed  and  converted  into  gas. 
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Specification  of  a  patent  for  an  improvement  in  Machinery  for  Blowing 
Windj  for  the  use  of  Forges  and  Furnaces,  Crranied  to  Daniel 
Strobel,  Jr.,  Civil  Engineer^  then  of  the  city  of  Washington^  but 
now  of  the  city  of  New  Vork,  May  9, 1831. 

To  ail  whom  it  ma^  coDcern,  be  it  known,  that  I,  Daniel  Strobe), 
Jr.,  have  invented  an  improvement  in  the  machinery  for  blowing  wind, 
for  the  use  of  forges  and  furnaces,  and  that  the  following  is  a  full 
and  exact  description  thereof. 

The  principle  which  I  have  adopted  has  been  already  applied  to 
the  raising  of  water  in  pumps,  in  which  the  part  operating  as  a  piston 
has  been  made  to  work  without  friction  against  the  sides  of  the  cham- 
ber; but  the  form  of  the  chamber  which  I  have  adopted,  the  general 
arrangement  of  the  apparatus,  and  the  application  of  it  to  the  pur- 
pose of  blowing,  constitute  my  invention. 

The  accompanying  drawing  shows  a  longitudinal  section  of  a  dou- 
ble acting  blowing  machine  on  the  before  mentioned  principle,  (in 
this  case  supposed  to  be  worked  by  the  lever  beam  of  a  steam  engine,) 
in  which  A  and  B  represent  two  conical  vessels  joined  together  by 
iianches  and  screw  bolts  at  their  larger  ends,  and  having  their  small 
ends  joined  to  two  square  valve  boxes,  C  and  D.  £  represents  a 
leather  diaphragm,  capable  of  assuming  the  conical  form  of  one  of 
the  vessels;  the  ed^e  of  this  leather  is  securely  fastened  ^to  the  coni- 
cal vessel,  (formed  by  the  two  vessels  A  and  &,)  by  being  bolted  be- 
tween the  two  iianches  aa^bby  of  the  vessels  A  and  B.  The  middle 
of  the  diaphragm  is  firmly  secured  to  a  metal  or  wooden  disk,  F,  by 
being  bolted  or  ri vetted  between  the  two  plates,  c  and  J,  of  which 
the  disk,  F,  is  composed.  G,  is  a  polished  cylindrical  metal  rod  se- 
curely fastened  by  one  end  to  the  centre  of  the  disk,  F,  the  other  end 
communicating  with  the  moving  power.  H,  is  a  stuffing  box  contain- 
ing two  cupped  leathers  through  which  the  rod,  G,  works:— the  cup- 
ped leathers,  stuffing  box,  and  its  gland,  are  too  well  known  to  need 
any  description.  6,/,  g,  /t,  are  four  hanging  valves,  e  and /commu- 
nicating with  the  atmosphere,  and  g  and  h  with  two  passages,  I  and 
K,  leading  from  the  valve  boxes,  C  and  D,  to  the  air  vessel  or  regu- 
lator. The  regulator  is  constructed  on  the  same  principle  as  the 
blower,  being  composed  of  two  conical  vessels,  L  and  M,  connected 
together  by  their  larger  ends  in  the  same  manner  as  the  vessels  A 
and  B.  The  smaller  end  of  the  vessel  L,  is  joined  to  the  horizontal 
passage  K,  whilst  the  smaller  end  of  M  is  open  to  the  atmosphere. 
The  vessels  L  and  M  contain  also  a  leather  diaphragm,  N,  similar 
to  E,  which  diaphragm,  N,  is  connected  to  the  vessels  L  and  M  in 
the  same  way  as  E  is  connected  to  A  and  B.  To  the  middle  of  the 
diaphragm  N,  is  affixed  a  disk,  O,  in  the  centre  of  which  is  fastened 
a  metal  or  bther  rod,  P,  which  passes  through  a  guide,  Q,  adapted 
to  the  vessel  M.  The  upper  end  of  the  rod,  P,  carries  a  weight,  R, 
which  must  be  proportioned  to  the  density  of  the  blast  desired.  To 
the  horizontal  passage,  K,  is  fixed  the  pipe,  S,  conveying  the  blast 
where  it  is  required.  The  operation  of  this  machine  is  as  follows — 
motion  being  communicateH  to  the  rod  G,  (which  is  supposed  to  be 
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just  ascendiog,)  a  partial  vacuum  will  be  formed  in  that  part  of  the 
blower  situated  below  the  diaphragm  E,  at  the  same  time  the  ^alv^  e 
will  open,  and  the  atmospheric  air  will  rush  through  it  to  restore  the 
equilibrium,  whilst  the  air,  situated  above  the  diaphragm  E,  will  be- 
come compressed  until  its  elasticity  becomes  sufficient  to  force  open 
the  valve,  hj  leading  to  the  regulator.  As  soon  as  the  rod,  G,  beg;iiis 
to  descend,  the  valves  e  and  h  will  close,  and  /  and  g  will  openj  / 
admitting  air  above  the  diaphragm,  and  b  permitting  that  below  to 
escape  into  the  regulator.  The  regulator  Keeps  up  the  continuitj^  of 
the  blast,  which  would  otherwise  be  interrupted  at  the  change  of 
stroke,  by  an  enlargement  or  a  diminution  of  its  capacity,  in  a  man- 
ner which  will  be  readily  understood  from  the  annexed  drawing.  ' 

In  constructing  this  apparatus  I  do  not  intend  to  confine  mjself  to 
the  particular  arrangement  which  I  have  exhibited,  or  to  the  precise 
form  given  to  the  wmd  chambers.  The  latter  may  be  barrel  shaped, 
or  otherwise  enlarged  towards  their  middle,  for  the  purpose  of  allow- 
ing free  play  to  the  leather  diaphragm,  this  being  the  object  of  the 
enlargement.  The  machine  also  may  be  made  single,  instead  of 
double,  with  the  regulator  placed  immediatelv  over  the'blower. 

What  I  claim  as  my  invention,  and  for  which  I  ask  a  patent,  is 
the  application  of  a  vessel,  such  as  I  have  described,  with  its  dia- 
phragm and  disk,  to  create  a  blast  both  in  the  ascending  and  descend- 
ing strokes,  upon  the  principle  herein  set  forth.  And  tl^  employment 
of  a  regulator,  acting  m  the  manner,  and  for  the  purposes  which  I 
have  fully  explained  in  the  foregoing  specification. 

Daniel  StrobeL|  Jr* 

Slrobel^s  Blowing  Machine. 


Digitized  by 


Google 


103 


Specification  of  a  patent  for  an  improved  mode  of  applying  the  heat 
from  at  earn  to  the  purpose  of  concentrating  Sirop^  or  Cane  JuicCy  ^e* 
Granted  to  Daniel  Strobel,  jr.  then  of  the  city  of  Washington^ 
but  nowofthe  city  of  New  York,  May  9,  1831. 

To  all  whom  it  may  coDcern,  be  it  known,  that  I,  Daniel  StrobeT, 
jr.  have  invented  an  improved  mode  of  applying  the  heat  from  steam 
to  the  purpose  of  concentrating  sirop,  or  cane  juice,  and  other  arti- 
cles in  which  this  process  is  required |  which  invention  is  also  appli- 
cable in  the  process  of  distillation,  and  that  the  following  is  a  full , 
and  exact  description  of  the  same;  reference  being  had  to  the  draw- 
ings which  accompany  this  specification. 


StrobeVs  Evaporating  Pan. 


4 


'O 


The  still,  or  evaporating  pan,  may  be  made  in  any  of  the  usual 
forms,  and  of  any  suitable  metal,  my  improvement  consisting  in  the 
manner  in  which  the  bottom  is  constructed.  The  accompanying  cut 
represents  a  part  of  an  evaporating  pan,  cut  through  by  a  vertical 
plane  passing  through  it,  perpendicularly  to  its  length,  a,  shows 
the  sides  of  the  pan.  6,  an  iron  band  passing  round  it,  and  secured 
by  rivetting,  or  otherwise,  c,  c,  shows  the  manner  of  making  the 
bottom,  which  is  double,  being  formed  of  two  or  more  plates  of  metal, 
between  which  the  steam  is  to  pass.  Each  plate  is  indented,  fluted^ 
or  grooved,  in  the  manner  represented  in  the  drawing;  each  groove 
forming  one-half  of  a  cylindrical,  or  other  formed,  cavity.  The  two 
plates  are  then  to  be  tied  together  by  means  of  rivets;  not,  however, 
m  such  a  way  as  to  cut  oflf  the  communication  between  them,  but 
allowing  a  free  passage  of  steam  from  one  to  the  other.  For  this 
purpose  I  intend  generally  to  make  the  rivets  with  a  double  shank, 
as  shown  enlarged  at  A,  the  projection  between  the  shanks,  serving 
to  separate  the  plates.  The  same  end  may  be  attained  by  washers, 
or  hj  strips  of  metal  crossing  the  flutes.  B  shows  a  horizontal  pro- 
jection of  the  double  shank  rivet. 
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The  double  plates,  rorming  the  caTities  herein  described,in8tead  of 
forming  the  bottom  of  the  evaporating  pan,  maj  be  placed  within  any 
of  the  pans  now  in  use,  parallel  tOf  and  elevated  a  little  above  the  bot- 
toms of  them,  thus  exposing  the  sirop,  or  liquid,  to  the  action  of  both 
sides  of  the  heated  metals. 

I  do  not  particularize  any  mode  or  manner  of  introducing  the  stemnit 
as  this  is  familiar  to  every  machinist,  or  engineer;  nor  is  it  necessary 
to  describe  the  modifications  which  will  be  required  when  the  donble 
plates  are  elevated  above  the  true  bottom  of  the  pan,  as  these  also  are 
sufficiently  obvious  without  such  description. 

What  I  claim  as  mj  invention  in  the  apparatus  hereinbefore  de« 
scribed,  is  the  indenting,  fluting,  or  grooving  of  plates  of  metal,  and 
tying  or  uniting  the  same  together  for  the  purpose,  and  upon  the  prin- 
ciple which  I  have  set  forth.  Danisl  SrkOBKLy  Jr. 


Spedfication  of  a  pcUerU  for  a  Compotitum  for  the  making  of  Beer, 
Chanted  to  Stephen  Hinds,  Montretey  Susquehanna  county,  Penn- 
sylvania, May  U,  1831. 

To  all  to  whom  these  presents  shall  come,  be  it  known,  that  I, 
Stephen  Hinds,  of  Montrose,  in  the  county  of  Susquehauna^aad  state 
of  Pennsylvania,  have  invented  a  new  and  useful  composition  for  the 
making  of  beer,  and  that  the  following  is  a  full  and  exact  description 
of  the  composition  and  process  of  compounding  the  same  as  invented 
by  me,  to  wit:  one  pint  of  molasses,  one  pint  of  new  milk, and  one  pint 
of  common  hop  yest,  are  put  into  a  six  gallon  keg,  which  is  then  filled 
with  air,  by  means  of  a  pump,  or  in  any  other  mode  most  convenient, 
until  no  more  can  be  compressed  into  the  cask;  it  is  then  corked  op, 
and  let  remain  in  that  state  for  twenty-four  hours.  At  the  expiration 
of  that  time,  two  eallons  of  water  are  mixed  with  one  quart  of  mo- 
lasses, one  ounce  ofginger,Hialf  an  ounce  of  allspice,  and  half  an  ounce 
of  the  essence  of  spruce,  heated  boiling  hot,  and  put  into  the  cask, 
with  three  and  a  half  gallons  of  cold  water,  again  corked  op,  and 
permitted  to  remain  twenty-four  hours  longer.  The  beer  will  then 
oe  fit  for  use.  When  the  beer  is  drawn  out,  except  two  quarts  of 
the  sediment,  which  should  be  left  in  the  cask,  the  last  described 
composition  can  be  again  added  to  it,  and  so  on  during  the  season. 

What  I  claim  as  new  ai^^d  as  my  own  invention  in  the  above  de- 
scribed manufacture  and  composition,  and  for  the  use  of  which  I  ask 
an  exclusive  privilege,  is  the  composition  first  above  described,  the 
proportions  ot  the  second  described  composition,  and  the  whole  pro- 
cess of  making. 

The  whole  of  the  beer  should  be  drawn  without  a  vent.  The  car- 
bonic gas  generated  in  the  beer,  renders  one  unnecessary. 

Stephen  Hinds. 
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Specification  of  a  patent  for  an  improved  Machine  for  Cutting  Qraee 
and  Chain-  Chanted  to  William  Manning,  Plainjield^  Essex 
county^  May  3,  1831. 

I  PROVIDE  an  axlejree  with  two  wheels,  of  the  commofi  construc- 
tion. To  this  axle  tree  I  attach  shafts,  by  which  a  horse  is  to  draw 
the  machine.  From  the  axle  tree  cx^tend  two  arms  in  the  direction 
of  the  shafts;  these  arms  are  morticed  into,  or  otherwise  attached  to 
the  axle  tree;  they  are  of  .greater  length  than  the  shafts,  extending 
beyond  them  a  sufficient  distance  for  the  cutting  apparatus  to  be  enr 
tirely  clear  of  tlie  horse.  The  two  arms  arc  united  together  by  a 
cross  bar  at  their  extreme  ends;  which  cross  bar,  when  the  machine 
is  in  action,  rests,  and  slides  forward  on  the  ground;  teeth  of  six  or 
eight  inches  in  length,  more  or  less,  are  set  like  rake  teeth,  standing 
forward  on  the  cross  bars.  These  are  made  slender,  and  are  for  the 
purpose  of  holding  the  grass  or  grain  to  be  cut. 

The  cutters  stand  tmmediatefy  abovie  the  teeth;  and  receive  a  tra- 
versing motion  in  a  way  to  be  presently  described* 

A  flat  bar  of  iron  lies  along  upon  the  cross  bar,  and  the  cutters  are 
to  be  attached  to  this  upper  bar.  The  cutters  are  spear  shaped,  and 
are  sharpened  on  each  of  their  edges.  They  may  vary  in  their 
length  and  width,  but  ordinarily  they  may  be  about  six  inches  lon^, 
and  three  or  four  wide  at  their  bases.  The  grass  or  grain  which  is 
held  up  by  the  teeth,  passes  between  these  knives,  or  cutters.  To 
give  a  traversing  motion  to  them,  a  lever  may  extend  from  the  inner 
end  of  the  hub  of  one  or  both  of  the  wheels,  to  the  cutter  bar;  this 
lever  may  work  upon  a  pin  at  or  near  its  centre;  a  zigzag  groove  in 
the  hub,  or  in  a  wtieel  attached  to  it,  will  give  it  a  vibratory  motion, 
and  its  connexion  with  the  cutter  bar  at  the  opposite  end,  will  cause 
that  to  traverse. 
-  I  intend  sometimes  to  make  the  cutters  revolve  instead  of  tra« 
versing.  They  are  then  to  be  fixed  upon  the  periphery  of  a  wheel; 
the  teeth  being  placed  on  a  fixed  semicircle.  The  cutters  will  then 
have  one  sharp  edge  only.  The  wheel  may  be  made  to  revolve  by 
bands,  or  geanng,  from  one  of  the  main  wheels,  in  various  ways. 

When  the  machine  is  small,  it  may  be  moved  by  the  power  of  a 
man.  The  shafts  may  be  fixed  forward  of  the  cutters,  and  the  gene- 
ral arrangement  be  varied,  without  altering  the  main  principle  of  my 
machine. 

What  I  claim  as  my  invention,  and  for  which  I  ask  letters  patent, 
is  the  combined  action  of  the  teeth  and  cutters,  whether  the  cutters 
are  moved  in  a  traversing  or  a  revolving  direction. 

WiLLLAM  Manning.  . 


Digitized  by 


Google 


196 


ENGLISH  PATENTS. 
7b  Thomas  Botfield,  coal  and  iron  master^  for  his  invention  of 
certain  improvements  in  making  iron^  or  in  the  method^  or  methods^ 
of  smelting  and  making  of  iron.     Sealed  2nd  January ^  1 838. 

Two  leading  features  are  proposed  bj  tlie  patentee  as  novel  in 
connexion  with  the  smelting  of  ore,  which  are  the  adaptation  of  a 
high  chimnej  to  promote  a  draft  of  air  in  a  blast  or  cupola  furnace, 
and  the  employment  of  salt  or  other  substance  containing  soda  in  the 
process  of  smeltine  the  ore. 

The  particular  form  of  construction  of  the  apparatus  does  not  ap- 
pear to  be  importanti  it  is  simply  proposed  to  erect  a  high  chimney 
contiguous  to  the  cupola,  with  channels,  or  flues,  leading  from  the 
lower  part  of  the  furnace,  opposite  to  the  tuyere  hole,  where  the  blast 
of  air  enters,  and  also  from  the  upper  part  of  the  cupola  into  the  h^ 
chimney,  by  means  of  which  a  very  considerable  draft  will  be  pro- 
duced through  the  tuyere  hole,  and  the  ore  become  more  effectually 
operated  upon  by  the  consequent  increased  heat  of  the  furnace,  than 
in  the  ordinary  construction  of  blast  furnaces. 

As  it  is  considered  that  the  employment  of  heated  air  would  im- 
prove the  blast,  and  be  beneficial  to  the  metal  produced,  a  small  fur- 
nace or  heating  stove  is  placed  contiguous  to  the  tuyere  hole,  and  a 
current  of  air  passed  through  it,  which  air,  after  it  has  become  heated, 
is  brought  into  the  blast  at  the  tuyere  hole,  and  is  carried  through  the 
furnace  by  the  draft  of  the  chimney. 

The  employment  of  salt,  or  other  material,  containing  soda,  is  con- 
fined by  the  patentee  to  the  operation  of  smelting  the  ore.  The  same 
was  used  by  Mr.  Duckock,  for  manufacturing  iron  in  the  puddling 
furnace.  [^Lond.  Jour.  yJirts  and  Sciences. 


To  James  Smethurst,  lamp  manufacturer,  for  an  improvement^  or 
improvements^  in  lamps^  communicated  to  him  by  a  foreigner  resid- 
ing out  of  the  British  dominions.   Sealed  6th  November^  1827. 

This  invention  is  a  lamp  for  the  table,  on  the  hydraulic,  or  foun- 
tain principle,  in  which  the  oil  is  made  to  rise  up  a  column  to  the 
burner,  by  the  pressure  of  a  descending  column  of  some  heavier  fluid. 
The  oil  is  placed  in  a  receptacle  near  the  bottom  of  the  pedestal, 
from  whence  it  is  intended  to  rise  through  a  perpendicular  pipe  to 
the  burner.  A  reservoir  of  water,  or  other  fluid,  is  placed  in  the 
upper  part  of  the  pedestal,  which  descends  by  a  pipe  to  the  under 
part  of  the  oil  vessel,  and  there  opening  a  vafve  upward,  enters  be- 
low the  column  of  oil  in  the  receptacle,  and  gradually  raises  it  in  the 
column  up  to  the  wick. 

The  principle  on  which  this  lamp  is  intended  to  act  is  by  the  dif- 
ference of  specific  gravity  between  the  oil  and  the  water,  or  other 
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fluid  employed  in  the  descending  column,  which  the  patentee  states, 
should  be  in  the  proportion  of  two  to  three.  The  form  of  the  pedes- 
tal and  shaft  may  be  cylindrical,  or  of  various  other  shapes,  contain- 
ing the  reservoirs  and  pipes  within. 

When  the  charge  of  oil  has  been  consumed,  in  order  to  recharge  it, 
a  high  funnel  is  affixed  to  the  top  of  the  column,  near  the  burner,  into 
which  the  oil  is  to  be  poured,  when  by  the  superior  height  and  con* 
sequent  preponderating  weight  of  the  oil  in  the  funnel  above  the 
burner,  the  water,  or  other  fluid,  will  be  forced  back  again  into  its 
elevated  chamber,  and  will  have  no  power  to  expel  the  oil  from  its 
receptacle  until  the  high  column  in  the  funnel  is  removed. 

Tne  lanip  is  furnished  with  a  receiving  vessel  for  the  occasional 
small  overflow  of  oil,  and  also  a  vent  aperture  for  the  purpose  of  al- 
lowing the  water  to  flow;  and  in  its  general  appeairance  resembles 
other  table  lamps  constructed  upon  the  fountain  principle.     [/6. 


To  Charles  Derosne,  Gentleman^  in  consequence  of  a  communica- 
tion made  to  him  by  a  certain  foreigner  residing  abroad^  and  inven- 
tions by  himself  for  an  invention  of  certain  improvements  in  ex- 
tracting Sugar  or  Sirop  from  Cane  Juice  and  other  substances 
containing  sugary  and  in  refining  sugar  and  sirops.  Sealed  29th 
September^  1830. 

This  invention  consists  in  a  mode  of  discolouring  sirops  of  every 
description,  hj  means  of  charcoal  produced  by  the  distillation  of 
bituminous  schistus  alone;  or  mixed  with  animal  charcoal,  and  even 
of  animal  charcoal  alone. 

Whatever  sort  of  charcoal  it  may  be,  it  must  be  disposed  on  very 
thick  beds,  on  a  filter  of  any  suitable  form.  The  filter  of  itself  has 
nothing  peculiar,  and  does  not  form  the  object  of  the  patent,  because 
it  is  already  known  and  used  for  other  purposes,  but  till  now  it  has 
not  been  employed  for  discolouring  sirops. 

To  obtain  this  discolouration,  the  charcoal  is  put  in  a  case,  in  which 
is  placed,  at  the  distance  of  about  an  inch  from  the  bottom,  a  metal- 
lic diaphragm  pierced  with  a  great  number  of  holes;  upon  this  dia- 
phragm is  placed  a  coarse  linen,  or  woollen  cloth,  which  exactly 
covers  it;  and  upon  this  cloth  a  bed  of  charcoal  of  bituminous  schistus 
alone,  or  mixed  with  animal  charcoal,  or  animal  charcoal  alone,  as 
above  said.  Whatever  it  may  be,  this  charcoal  ought  to  be  in  a  finely 
divided  state,  in  order  that  it  may  be  well  penetrated  with  the  sirop 
which  is  intended  to  be  filtered.  Charcoal  in  powder  would  not  be 
penetrated  by  the  sirop. 

It  has  been  found  that  charcoal  reduced  to  the  size  of  fine  gunpow- 
der, vs  very  fit  for  this  operation;  if  the  grain  is  too  large,  the  filtra- 
tion would  operate  too  rapidly.  The  charcoal  should  be  lightly 
pressed,  and  then  new  beds  of  the  same  charcoal  placed  upon  it, 
which  should  likewise  be  pressed  till  it  has  come  up  to  the  height  of 
fifteen  or  sixteen  inches.    It  may  be  made  higher  if  found  necessary, 
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or  it  may  be  leas,  but  the  discolounDg  effect  will  be  alvraja  in  pro- 
portion to  the  thickness  of  the  bed  of  charcoal. 

When  the  charcoal  is  disposed  to  the  proper  thickness,  it  is  to  be 
covered  with  another  metallic  diaphragm,  pierced  likewise  with  holes, 
upon  which  is  spread  another  clear  linen  cloth;  upon  this  cloth  the 
sirop  is  to  be  poured  which  is  intended  to  be  discoloured.  The  sirop 
ought  then  to  form  a  bed  of  several  inches  thick,  from  four  to  eight, 
altTkough  there  is  no  precise  rule. 

For  operating  well  in  the  filtration  of  sirops,  the  sirop  ought  to  be 
clear  before  pouring  it  upon  the  filter,  and  ought  to  have  undereooe 
a  first  filtration  bj  the  ordinary  means;  the  object  to  be  obtained  bj 
this  filtration  through  the  thick  beds  of  charcoal  is  only  the  disco- 
louration of  the  sirops. 

The  sirop  to  be  filtered  ought  not  to  exceed  the  consistence,  which 
is  producea  by  two-tliirds  of  sugar,  and  one-third  of  water;  but  it 
may  be  filtered  at  any  less  degree  of  consistency  according  to  the  re- 
sult required.  When  the  sirop  is  hot  the  filtration  operates  a  great 
deal  more  rapidly. 

In  operating;  on  a  great  scale,  a  reservoir  filled  with  sirop  can  fur- 
nish several  filters  at  one  time.  The  first  portion  of  sirop  which 
passes  through  the  filter  is  always  the  least  coloured,  and  by  the  time 
the  colouring  part  combines  itself  with  the  charcoal,  the  effect  of  the 
last  portion  becomes  less  sensible.  That  portion  of  sirops,  which 
retains  a  part  of  its  colour  after  filtration,  can  be  passed  again  throng 
another  bed  of  charcoal  in  another  filter,  and  by  this  means  it  may 
be  obtained  in  a  ^reat  degree  of  purification. 

Whatever  the  Kind  of  charcoal  used,  it  is  desirable  to  mix  the 
charcoal  with  about  one-sixth  part  of  its  weight  of  water  before  put- 
ting it  in  the  filter.  The  place  of  that  water  is  occupied  by  the  sirop 
which  penetrates  the  beds  of  charcoal;  and  when  the  water  comes  at 
first,  it  has  a  disagreeable  and  salted  taste,  when  the  animal  charcoal 
is  used,  the  water  after  that  comes  mixed  with  a  portion  of  sirop, 
and  soon  after  it  is  displaced  by  the  pure  sirop. 

When  the  charcoal  has  been  deprived  of  its  discolouring  effect,  wa- 
ter is  to  be  poured  upon  the  filter  for  dissolving  or  ^displacing  the 
sirop  which  may  be  mixed  with  the  charcoal,  the  sirop  then  comes 
pure  first,  and  after  that  mixed  with  more  or  less  water,  using  as 
little  water  as  possible.  It  is  convenient  to  suspend  occasionally 
the  effusion  of  water  on  the  upper  part  of  the  filter  by  shutting  its 
cock.  The  sirop  being  heavier  than  the  water,  gains  the  bottom  of 
the  filter  and  ruiis  first. 

The  sirops  made  with  raw  sugar  by  this  process  can  be  made  as 
clear  as  water,  the  molasses  are  deprived  of  their  bad  taste,  and  are 
converted  into  a  good  kind  of  sirops  of  a  clear  and  yellow  colour. 

The  sirops  from  which  it  is  desired  to  separate  the  colouring  mat- 
ter can  be  obtained  directly  from  the  juice  of  cane,  or  of  beet  root,  or 
from  the  saccharine  matter  produced  by  the  action  of  sulphuric  acid 
upon  the  farinaceous  matters,  before  these  juices  or  liquids  have 
been  baked  for  extracting  the  su^ar.  The  sirop  may  likewise  be 
produced  from  the  solution  of  all  kinds  of  sugar,  and  of  the  products 
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of  inferior  quality,  which  are  obtained  in  sugar  refining  under  the 
name  of  **  bastards^'  and  other  sugars.  The  purpose  oF  producing 
of  strops  maj  be  to  sell  them  in  such  a  state  for  the  ordinary  con- 
sumption, or  to  bake  them  for  maicin^  sugar  whiter  than  is  obtained 
by  the  common  process,  or  these  whitened  sirops  may  be  used  for 
discolouring  the  refined  sugar,  in  making  them  filter  through  the 
loaves,  instead  of  the  earth  and  water  commonly  used. 

The  object  of  the  invention  bein^  to  obtain  discoloured  sirops  by 
the  means  above  described,  this  discolouration  of  sirops  is  always 
.proportionate  to  their  primitive  colouration,  and  to  the  quantity  of 
charcoal  which  is  used. 

In  the  carbonization  of  bituminous  schistus  there  is  nothing  pecu- 
liar; it  is  produced  in  close  vessels,  as  is  done  for  producing  animal 
charcoal,  only  it  is  convenient  before  the  carbonization,  to  separate 
from  the  bituminous  schistus  the  sulphurets  of  iron  which  arc  mixed 
with  it.  Instead  of  using  the  schi9(us,  or  animal  charcoal  of  the  size 
of  gunpowder,  it  can  be  reduced  to  a  powder  still  more  fine,  mixed 
with  sand.  In  this  state  a  given  quantity  of  charcoal  discharges  the 
colour  better  than  powdered  less  fine,  but  the  filtration  is  slower,  and 
more  difficult  to  be  regulated.  The  patentee  says,  <*  having  tried 
this  method,  I  have  given  the  preference  to  the  other  mode,  but  both 
of  them  are  the  object  of  the  patent."  {lb* 


To  John  Henry  GvvTni&Rf  piano  forte  manufaciurerj  far  his  tnven- 
tion  of  certain  improvements  on  piano  fortes.  Sealed  lOtk  July^ 
1828. 

This  invention  is  the  adaptation  of  an  additional  sound  board  to 
piano  fortes,  which  is  to  be  made  much  stronger  than  the  ordinary 
sound  board,  and  to  be  placed  above  it.  This  board  is  proposed  to 
be  made  of  hard  wood,  about  a  quarter  of  an  inch  in  thickness,  but 
rather  thinner  towards  the  base;  it  is  to  be  fastened  to  the  framing 
of  the  instrument,  and  made  particularly  firm  and  capable  of  sus- 
taining the  tension  of  the  strings,  as  the  bridge  and  rails  for  the  hitch 
pins  are  to  be  affixed  to  it.  Tnis  and  the  ordinary  sound  board  are 
to  be  connected  by  blocks,  so  that  they  shall  both  vibrate  together; 
and  it  is  stated  that  the  adaptation  of  this  improvement  to  piano 
fortes,  whether  of  the  horizofttal  or  upright  kind,  very  greatly  im- 
proves the  strength  and  tone  of  the  instrument.  {lb. 


7b  Peter  Rigby  Wason,  Esq,  barrister  at  law^  for  his  having  in- 
vented a  certain  improvement  in  the  article  commonly  called  stick 
sealing  wax.    Sealed  25th  September^  1 828. 

The  patentee  has  experienced  what  every  one 'who  seals  a  letter 
with  wax  must  also  have  experienced,  the  great  inconvenience  of  not 
being  able  to  keep  the  stick  of  sealing  wax  in  a  blaze,  or  to  make  the 
wax  flow  on  the  paper,  without  the  trouble  of  several  times  relight- 
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iDg  the  stick;  no  one,  however,  that  we  have  ever  heard  of  before  the 
patentee,  has  suggested  the  simple  idea  of  placing  a  wick  through -the 
centre  of  the  stick,  which  ingenious  thought  forms  the  subject  of  this 
patent. 

The  material,  or  composition,  of  which  the  sealing  wax  is  made, 
though  not  claimed  as  new,  is  described  as  consisting  of  shell  lac  one 
part,  vermilion  one  part,  and  Venice  turpentine  one  part,  (bj  weight 
we  presume,)  which  are  to  be  reduced  into  a  mass  over  a  slow  fire^ 
and  when  thus  properly  mixed,  the  portion  which  is  to  constitute  a 
stick,  is  to  be  rolled  out  to  its  proper  dimensions  upon  a  heated  cop- 
per plate:  when  that  is  done,  a  groove  is  to  be  formed  along  the  raid^ 
die  of  the  stick,  and  a  straw  inserted,  which  is  to  constitute  the  wick. 
The  stick  of  Wax  is  then  to  be  rolled  again  upon  the  heated  copper 
plate,  for  the  purpose  of  enclosing  the  wick,  and  being  afterwards 
marked  with  such  patterns  or  devices  as  may  be'  thought  desirable; 
on  becoming  cold  the  stick  is  ready  for  sale,  or  for  use. 

On  lighting  the  end  of  this  improved  stick  of  sealing  wax,  the 
straw  will  sustain  a  small  flame,  which  will,  as  a  taper,  keep  the  wax 
in  a  blaze,  and  flowing  as  long  as  may  be  required.  [/&. 


To  Samuel  Brookino,  Eaq.^  a  Rear  Admiral  in  the  Royal  Navy ^  for 
his  invention  of  a  new  method  or  mode  of  making  sails  of  ships,  and 
other  vessels.     Sealed  4th  September ^  1828. 

It  has  been  found  that  in  consequence  of  the  strain  which  is  given 
to  sails  in  angular  directions,  by  the  pressure  of  the  wind,  they  in- 
variably stretch  from  comer  to  corner,  and  bag  in  the  middle,  which 
causes  them  to  be  much  sooner  destroyed  than  they  would  otherwise 
be,  if  the  strain  was  supported  by  a  diagonal  seam.  It  is  therefore 
the  intention  of  the  patentee,  instead  of  making  sails  by  joining  the 
breadths  of  canvass  in  perpendicular  directions,  to  malce  the  seams 
diagonally,  that  is,  from  corner  to  corner  of  the  square  sails,  and  in 
such  manner  crosswise  of  all  other  formed  sails,  as  to  give  that 
strength  and  resistance  in  the  direction  of  its  greatest  tension,  which 
will  prevent  the  stretching  of  the  fibres  of  the  material,  and  render 
the  sails  much  more  durable. 

There  does  not  appear  by  the  specification,  to  be  any  novelty  pro- 
posed in  the  mode  of  making  the  canvass,  or  in  the  forms  of  the  sails, 
but  merely  in  the  way  in  which  the  canvass  is  to  be  cut,  and  the  di- 
rection in  which  it  is  to  be  sown  together,  to  make  the  sails,  which 
constitutes  the  subject  of  this  patent.  -  {lb. 
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PcUent  granted  to  Joseph  Budworth  Sharp,  £59.,  and  Witx^iKu 
Fawobtt,  of  Liverpool^  Civil  Engineer,  for  an  improved  mode  of 
introducing  Mr  into  Fluids  for  the  purpose  of  Evaporation.  Dated 
October  20^  1830. 

In  the  drawings  of  this.specidcation  a  tube  is  represented  suspend- 
ed vertically  over  a  circular  pan,  from  the  lower  end  of  which  tube 
two  smaller  ones  radiate  hqri'i^ontallj,  and  nearly  touch  the  sides 
and  bottom  of  the  pan.  The  vertical  tube,  which  is  perfoi'ated  at 
the  upper  part^iworks  easily  in  brasses  placed  in  a  suitable  framing, 
and  by  means  of  proper  gear,  is  made  to  revolve  in  a  horizontal  di- 
rection. The  result  of  this,  it  is  assumed,  will  be,  that  by  the  move- 
ment of  the  radiating  pipes  in  the  liquid,  an  inclination  to  a  vacuum 
is  created 5  and  the  air,  from  this  circumstance,  rushing  through  the 
aperture  at  the  top,  passes  through  the  liquid  and  causes  a  great  eva- 
poration, whilst  the-  constant  motion  of  the  pipes  prevents  the  liquid 
from  collecting  on  the  sides  of  the  pan  and  carbonizing. 


The  nature  and  properties  of  the  Sugar-Cane^  with  practical  directio^xs 
for  the  improvement  of  its  culture^  and  the  manufacture  ofitspro* 
dtids. — By  Gborge  Richardson  Porter.* 
[Continued  from  vol.  vii.  p.  342.] 

When  all  is  properly  prepared  for  each  operation,  and  the  reser- 
voirs for  the  expressed  juice  are  filled  with  a  known  and  fixed  quan- 
tity, it  is  made  to  flow  into  the  first  clarifier.  The  proportion  of 
quick  lime,  for  separating  the  feculencies,  should  be  immediately 
ascertained.  For  this  purpose,  an  hydraulic  balance  should  be  usedf 
this  was  invented  by  an  Englishman,  and  introduccil,  two  or  three 
years  ago,  into  St.  Domingo,  (1789.)  This  balance,  which  is  very 
ingenious,  serves  to  show  the  quantity  of  feculencies  which  exist  ia 
the  expressed  juice,  and  the  quantity  of  lime  necessary  to  separate 
them.  Although  it  may  not  rigorously  indicate  what  is  the  necessa- 
ry quantity  for  the  complete  clarifying,  it  is,  however,  very  useful 
in  determining  the  quantity  of  lime  which  ought  to  be  employed  in 
the  first  instance.  Its  use  is  extremely  safe,  as  the  proportion  of 
lime  which  it  indicates  is  never  in  excess.  The  lime  thus  weighed 
is  [)ut  into  the  juice  with  which  the  first  clarifier  is  filled.  That  its 
action  may  take  place  at  the  same  time  over  all  the  juice,  great  care 
is  taken  to  spread  it,  by  agitation,  for  a  minute  or  two,  with  a  ladle; 
then  it  is  poured  entirely  into  the  concentrator;  after  having  filled 
all  the  boilers  with  a  charge  thus  tempered,  heat  is  applied..  The 
coppers,  of  course,  receive  a  degree  of  heat  relatively  to  their  proxi-> 
mity  to  the  fire  place.  The  juice  of  the  concentrator,  therefore,  is 
the  first  whose  feculencies  separate;  the  action  of  the  heat  proceeds 
successively  through  the  boilers.  The  first  feculencies  are  removed 
by  the  scummer,  trom  each  of  the  boilers,  as  fast  as  they  rise  to  the 

*  This  valuable  work  has  been  recently  republished  by  Messrs.  Carey  &  Lei^ 
Vol.  VIIL— No.  3.^Septbmber,  1831.  26 
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surface  of  the  fluids;  thej  are  poured  iato  wooden  bucket^  and  car- 
ried to  their  place  of  destinatioD.  Those  of  the  first  clarifier  are 
poured  into  the  basin,  which  is  between  Hand  the  wall,  from  wlience 
they  flow  out  into  the  vessel  placed  there,  to  receive  them.  The 
impurities  of  the  second  sort  are  poured  into  the  little  basiiis,  on  the 
surface  of  the  laboratory.  The  juice,  which  is  unavoidablj  renaoved 
with  them  in  scumming,  carries  them  through  the  channels  intn  the 
first  clarifier,  where  they  are  again  removed  with  the  scammings  of 
this  copper.  The  scum  is  taken  off  as  fast  as  it  is  prodiK^ed,  and  to 
each  chaise,  if  it  be  thought  necessary,  lime  in  substance,  or  liBie 
water,  or  some  other  alkali  is  added^  When  the  sirop  of  the  con- 
centrator indicates  twenty-two  or  twenty-four  degrees  of  tbe  sac- 
charometcr,  the  fire  is  damped,  and  ttie  strop  is  laded  Into  the  basin 
which  communicates  with  the  vessel.  Immediately  after  haviiif 
emptied  the  concentrator,  it  is  filled  again  with  the  entire  chearge  of 
the  evaporator,  the  heat  is  continued,  and  the  contents  of  each  cop- 
per pass  successively  from  one  to  the  other  till  they  reach  the  eva- 
porator, leaving  'the  first  clarifier  empty,  and  this  is  immediately 
supplied  with  a  fresh  accession  of  juice.  In  the  mean  time,  as  fast 
as  the  cane  liquor  reaches  the  vessel,  placed  at  the  foot  of  the  reser- 
voir, it  is  poured  upon  the  filters,  and  falls  into  the  reservoir,  freed 
from  the  solid  matter  which  it  contained.  The  scumming  and  eva- 
poration are  continued— the  contents  of  one  copper  are  passed  suc- 
cessively into  another—the  sirop  in  the  concentrator  is  passed  into 
ihe  vessel,  and  thence  into  the  reservoir  for  subsidence,  till  this  is 
filled.  The  diiferent  steps  of  the  work  should  be  so  disposed,  that 
the  first  reservoir  for  subsidence  should  be  filled  about  six  or  eight 
oVIock  in  the  evening.  Then  the  sirop,  always  evaporated  to  the 
same  degree,  is  conveyed  in  the  same  manner  to  the  second  reser- 
voir, by  the  canal  which  communicates  with  it,  and  this  work  Is  con- 
tinued through  the  night.  Towards  five  or  six  o^clock  in  the  morning 
the  fire  is  damped,  and  the  concentrator  is  emptied;  after  well  wash- 
ing it,  if  required,  the  valve  of  the  first  reservoir  is  raised,  the  filter- 
ed cane  liquor  rnns  perfectly  pure  into  the*  concentrator,  having 
deposited, ^during  eight  or  ten  hours  of  perfect  rest,  the  fecnient 
and  earthy  particles  which,  owing  to  their  extreme  fineness^  bad 
passed  through  the  filters.* 

When  the  concentrator  is  chared  by  this  means,  with  a  q^uantity 
of  sirop  suitable  for  making  a  bmling,  the  valve  is  shut,  and  it  is  as- 
certained whether  the  clarifying  is  well  and  perfectly  done*  For 
this  purpose  some  sirop  is  taken  in  a  silver  spoon,  and  inspected  in 

*  MonBieur  Bonmatin  gave  an  account,  iit-  the  year  1814,  of  his  method  of 
extracting  sugar  from  beet  root,  which  appeared  to  the  Frencb  government  to 
have  so  much  importance,  that  they  caused  it  to  be  printed  and  distributed  io 
those  departments  where  that  branch  of  manufacture  was  folk>wed.  In  this  ac« 
count  Monsieur  Bonmatin  states,  as  one  part  of  his  process*  that  after  the  cts- 
poration  of  the  juice  to  the  state  of  airop,  as  indicated  by  33^  of  Beaume's 
saccharometer,  and  before  its  c6ncentratk>n,  to  obtain  crTBtalltne  sugar,  be  al- 
lows the  sirop  to  rest  during  four  days,  in  order  that  all  the  icragn 
which  it  ooatvns  may  sohiids. 
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different  poioU  of  view,  in  order  to  ascertain  that  it  contains  nothing 
fierceptible  to  the  eje.  Some  drops  of  lime  water  are  poured  into 
this  sirop,  which  should  appear  very  clear  and  transparent,  and  it  is 
then  examined  anew. 

If  after  one  or  two  minutes  no  solid  particles  are  perceived  to  swim 
•n  the  liouor,  we  may  be  assured  that  the  clarifying  is  complete. 
Heat  is  then  applied  to  finish  the  evaporation  and  concentration.  If 
the  sirop  is  suspected  to  be  of  bad  or  middling  quality,  then  a  test 
of  caustic  alkali,  well  filtered  and  mixed  with  lime  water  must  be 
employed*  If  the  action  of  these  agents  -causes  the  appearance  of 
4ioy  flakes  of  feculent  matter,  then  a  temper  of  lime  or  other  alkali  * 
is  put  into  the  sirop,  in  proportions  regulated  by  the  quantity  of  the 
ftakes,  which,  in  this  case,  are  always  very  trifling.  They  are  soon 
separated  by  the  concurrent  action  of  the  temper  and  heat,  which 
nuses  them  to  the  surface,  whence  they  are  easily  removed  by  the 
scummer.  When  the  colour  of  the  sirop  is  a  very  deep  brown,  and 
lime  water  and  alkalis  fail  to  separate  any  feculencies,  it  may  be 
presumed  that  its  darkness  is,  in  part,  owing  to  an  excess  of  temper, 
which  holds  the  mucilage,  and  sometimes  also  a  portion  of  the  second 
feculencies^  in  solution.  In  this  case  very  dilated  sulphuric  or  oxalic 
acid  may  be  used  as  a  test,  for  if  the  alkali  is  in  excess,  either  ol* 
these  acids  will  precipitate  it  in  the  form  of  a  neutral  salt,  and  the 
acid  will  also  anect  the  colouring  part  of  the  mucilase:  the  base  of 
this  juice  is  then  precipitated  in  tne  form  of  white  flakes,  and  any 
portion  of  the  second  kind  of  feculencies,  which  the  alkali  may  have 
held  in  solution,  is  likewise  precipitated.  To  remedy  this  excess  of 
alkali,  very  diluted  sulphuric  acia,  or  cream  of  tartar,  citric  acid,  or 
oxalic  acid,  may  be  used.  But  to  employ  these  different  acids  with 
success,  a  oerson  must  be  well  acquainted  with  their  properties. 
They  may,  nowever,  be  dispensed  with  in  the  method  we  are  now 
explaining,  by  beine  careful  to  procure  good  lime,  and  weighing  it 
with  accuracy,  while  the  charge  of  the  first  concentrator,  and  all 
the  contents  successively,  of  the  first  reservoir,  are  being  concentrat- 
ed, scumming  and  evaporating  are  continued  in  the  three  preceding 
coppers,  and  the  sirop  of  the  evaporator,  after  being  earned  to  the 
'  proper  point  of  concentration,  is  passed  from  this  copper  to  the  se- 
cond reservoir,  always  through  the  little  basin  and  the  canal  which 
communicates  with  it;  this  reservoir  continues  to  be  thus  filled,  (al- 
ways previously  passing  the  sirop  through  the  filters,}  till  all  the 
contents  of  the  first  reservoir  are  concentrated;  this  ought  to  happen 
at  about  sis  or  eight  o^clock  in  the  evening;  at  this  moment  the  charge 
of  the  evaporator  is  passed  into  the  concelitrator,  which  is  again  con- 
verted into  an  evaporator. 

If  it  is  requisite,  the  first  reservoir  for  subsiflence  is  washed,  and 
then  it  is  filled  anew,  as  at  first,  with  the  sirop,  evaporated  in  the 
concentrator  to  the  proper  fixed  point.  The  second  reservoir  is  left 
to  subside  during  the  night,  and  at  five  o^cIock  in  the  morning  the 
boilinc  of  the  sirop  from  this  reservoir  is  begun,  similarly  to  that 
from  the  first  reservoir  on  the  preceding  dav.  This  order  once  esta- 
blished, it  continues  always  in  tlie  same  alternation.    Thus,  in  this 
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work,  each  charge  of  expressed  juice  passes  from  one  copper  to  an- 
other without  being  mixed,  and  receives,  successively,  the  degrees  of 
heat  most  proper  for  its  dtflferent  stages  of  clarification  and  evapora- 
tion. The  temper  of  each  charge  can  be  regulated  according  to  the 
signs  presented  bj  the  scum,  and  to  the  bubbles  formed  in  ebulli- 
tion, &c.,  but  to  these  signs  implicit  confidence  must  not  always  be 
attached.  All  the  solid  matters  which  have  escaped  the  scummer, 
are  most  successfully  removed  by  the  filtration  and  subsidence  to 
which  the  sirop  is  subjected,  without  any  increase  of  labour,  since 
the  progress  of  this  method  does  not  require  a  greater  number  of  ne- 
groes thah  is  ordinarily  employed  in  the  usuafmethod.  The  clari- 
tying  and  evaporatingx  begin  almost  at  the  same  time,  and  advance 
together  to  the  reservoirs  for  subsidence,  where  the  clarifying  is  en- 
tirely finished.  The  action  of  heat  upon  the  feculencies  ought  to  be 
moderate,  a  too  slow  or  too  rapid  heat  arc  both  injurious.  In  these 
coppers  it  can  be  graduated  at  will,  the  shape  and  material  being 
favourable  for  this  desired  effect.  When  once  the  power  of  the  fur- 
nace is  known,  the  charge  of  the  clarifier  can  be  regulated  accord- 
ingly, by  augmenting  or  diminishing  the  quantity  of  the  expressed 
juice  in  such  a  manner  that  it  may  arrive  at  the  desired  point  of  cla- 
rification in  the  required  time. 

The  sirop  is  never  evaporated  to  such  a  density  as  in  any  way  to 
injure  or  obstruct  the  separation  and  removal  of  the  feculencies  by 
the  scummer.  The  charge  of  the  first  clarifier  being  from  250  fo 
870  gallons  of  j^iice,  and  this  charge  passing  entire  from  one  copper 
to  another,  the  proportion  of  water  which  the  cane  liquor  contains, 
is  always  great  enough  to  allow  free  scope  to  the  feculencies  to  se- 
parate and  be  disengaged  by  the  scummer;  for,  however  rapid  the 
evaporation  may  be,  its  progress  can  be  regulated  at  will  to  the  fixed 
point  for  filtration  and  subsidence.*  This  point  is  ascertained  by 
the  saccharometer,  an  instrument  formed  of  a  bulb  of  capper,  two 
or  three  inches  in  diameter,  attached  to  a  tube  six  or  eight  inches  in 
length.  This  saccharometer  is  charged  with  grains  of  lead,  adjusted 
in  such  a  manner,  that,  at  the  24th  degree  of  Beaume's  scale,  the 
bulb,  plunged  in  the  fluid,  would  be  just  covered  to  the  commence- 
ment of  the  tube.  The  negro  boiler  being  made  acquainted  with 
this  point,  is  charged  to  watch  the  work;  it  may  with  safety  be  aban- 
doned during  the  night  to  his  guidance,  as  the  .concentrating  only 
takes  place  during  the  day;  the  negroes  have  nothing  more  to  do 
than  to  weigh  the  lime  for  each  charge  of  the  expressed  juice,  which 
is  put  into  the  clarifier,  then  to  scum  and  pour  the  cane  liqaor  on 
the  filters.  The  progress,  in  the  usual  method,  with  iron  boilers,  has 
none  of  these  advantages;  on  the  contrary,  they  have  the  opposite 
defects. 

After  the  account  we  have  given  of  the  progress  of  clarifying,  eva- 
porating, and  concentrating,  in  the  laboratory,  with  the  foar  copper 

•  The  rapidity  of  the  evaporation  can  constantly  be  ascertained  by  referencp 
to  the  table,  page  206;  that,  connected  with  the  use  of  the  saccharometer,  shouU 
regulate  the  progress. 
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boilers,  it  is  easily  perceived,  that  when  these  three  operation^  in 
the  laboratory  are  pursued  as  it  is  proposed,  the  different  steps  of 
the  work  will,  although  divided,  be  absolutely  the  same.  The  con- 
centration performed  in  a  single  vessel,  over  one  fire,  or  in  the  labo- 
ratory with  a  double  furnace,  will  not,  in  any  way,  be  different  in 
its  execution  to  that  in  a  laboratory  with  four  coppers;  it  will  only 
require  the  attendance  of  a  few  more  negroes;  but  in  a  large  planta- 
tion it  is  essential  that  the  work  should  l)e  performed  very  rapidly, 
and  therefore  its  steps  should  be  mdre  divided. 

The  cane  liquor  being  now  entirely  deprived  of  all  solid  matters 
by  the  means  just  described.  It  can  be  concentrated  to  the  required 
point,  its  state  being  fully  ascertained  before  concentration,  and  the 
defect,  (if  any,)  in  alkali  being  easily  remedied. 

The  advantage  of  concentrating  only  during  the  day  is  very  im- 
portant, as  the  overseer  can  thus  bestow  his  attention  and  care  upon 
the  concentration  of  the  whole,  without  being  obliged  to  watch  all 
night;  the  operations  during  this  period  being  reduced  to  those  of 
clarifying  and  evaporating,  ma^  safely  be  entrusted  to  the  negro 
commander  or  head  boiler,  who  is  one  of  the  most  trust  worthy  per- 
sons on  the  plantation. 

The  proportion  of  essential  salt  which  the  cane  liquor  contains,  can- 
not by  any  means  be  augmented-^the  sweet  and  saccharine  mucoifs 
JYiices  canuotbe  converted  into  sugar — nor  can  the  former  and  the  mu- 
cilage be  removed  before  the  complete  concentration  of  the  sirop,  since 
those  juices  are  more  soluble  than  the  essential  salt.  The  end  pro- 
posed then,  is  t9  extract  the  greatest  possible  quantity  of  this  salt  in 
the  best  possible  state;  for  this  purpose  we  must  borrow  the  aid  of 
chemistry,  the  principles  of  which  are  much  more  re(juired  in  the 
concentration  and  crystallization  of  middling  and  bad  sirop,  than  in 
that  of  good  quality.  The  sweet  and  saccharine  mucous  juices,  can- 
not support  nearly  as  high  degrees  of  heat  as  the  essential  salt;  they 
are  immediately  decomposed  by  the  application  of  degrees  of  heat, 
which  may  safely  be  used  to  sirop  of  good  quality.  The  business  of 
concentration,  as  we  have  before  observed,  is  the  action  of  heat  upon 
the  water  of  solution  of  the  sugar.  The  sugar-boilers,  both  of  Ame- 
rica and  Europe,  have  rarely  had  a  just  conception  of  the  action  of 
heat  in  the  operation  of  concentration;  their  knowledge  has  generally 
been  confined  to  some  terms,  which  serve  to  designate  the  particular 
state  in  which  the  sirop  under  concentration  is  (^und;  the  recollec- 
tion of  these  terms  too  often  makes  tip  the  whole  science  of  the  su- 
-  gar-boiler. 

Concentration  being  the  action  of  heat  upon  the  water  of  solution, 
ought  necessarily  to  begin  and  terminate  at  fixed  degrees  of  the  ther- 
mometer. The  truth  of  this  position  Dutrone  affirms  to  have  been 
demonstrated  to  him  by  multiplied  experiments,  made  with  solutions 
of  sugar,  refined  to  a  state  of  perfect  purity,  and  to  which  he  applied 
the  action  of  heat  at  each  degree,  commencing  at  83%  and  ending  at 
1 10°  of  Reaumur.  This  scale  is  not  in  use  in  England  or  her  colonies,, 
and,  therefore,  in  the  following  table  we  have  added  another  column, 
with  the  corresponding  degrees  in  the  scale  of  Fahrenheit. 
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Bach  of  the  experiments  was  made  with  a  solation  of  one  hundred 
pounds  of  6Ug;ar  tn  sixtj  pounds  of  water.  When  the  degree  of  heat 
indicated  bj  the  thermometer  is  ascertained,  a  reference  to  tiiis  table 
will  sbowy  atone  glance,  what  proportion  of  the  water  of  solution  has 
heen  evaporated — what  auantitj  of  sugar  is  therebj  rendered  capa- 
ble of  passing  to  the  solid  state-— and  how  much  water  is  jet  to  be 
evaporated  before  the  remaindeivof  the  sugar  can  be  crji^lised. 
If,  for  example,  during  the  process  of  concentration,  the  thermome- 
ter rises  to  250''  Faht  or  38^  Reaumur,  this  table  informs  us,  tliat 
31  lbs.  3  oz.  4  dr.  of  water  have  been  evaporated,  that  52  lbs.  of 
sugar  have  therebj  been  rendered  capable  of  crjstallizing,  and  that 
28  lbs.  12  oz.  12  dr.  of  water  remain  to  be  evaporated,  before  the 
remainder  of  the  sugar,  48  lbs.,  can  assume  the  solid  form. 

Table  of  the  action  of  heat  ti/ion  a  eafuraled  eolulum  of  sugar  com- 
mendng  at  the  point  of  saturation^  and  terminaiing  at  the  point  of 
perfect  crystallization. 


DegreMof 
tbennooieter. 

Water  of  solu 
eachdcgtee. 

Products  or  cry9- 
lallised    sugar    at 

Water  which  re 
maim  eomltinod  to 
the   sugar  in  the 
state  of  sirop,  aflet 
the  eryataUlaatkui 
at  each  degree. 

Sugar  which  i«> 

wiih  the  water  in 
die  state  cfairopai 

Pahren. 
heit. 

Reftu- 
mur. 

Ih8. 

OS. 

dr. 

llM. 

OS. 

dr. 

llM. 

OS. 

dr. 

llM. 

oz. 

dr. 

219 

83 

0 

0 

60 

100 

221 

84 

4 

12 

14 

8 

55 

3 

2 

92 

323 

85 

11 

8 

14 

19 

4 

48 

7 

2 

80 

12 

225.5 

86 

18 

30 

42 

70 

228 

87 

24 

9 

10 

41 

35 

6 

6 

59 

230 

88 

31 

3 

4 

52 

28 

12 

12 

48 

232 

89 

33 

11 

10 

56 

26 

4 

6 

44 

234.5 

90 

36 

3 

60 

5 

23 

13 

39 

11 

237 

91 

38 

1 

63 

4 

21 

15 

36 

12 

* 

239 

92 

39 

4 

66 

3 

20 

12 

33 

13 

241 

93i  41 

7 

10 

69 

2 

18 

8 

6 

30 

14 

243.5 

94  43 

4 

72 

1 

16 

12 

27 

15 

246 

95!  45 

75 

15 

25 

248 

96  46 

7 

4 

77 

7 

13 

8 

12 

22 

9 

250 

97,  48 

7 

8 

80 

5 

11 

8 

8 

19 

11 

252.5 

98  50 

1 

10 

83 

3 

9 

14 

6 

16 

13 

255 

99   51 

85 

9 

15 

257 

100,  52 

5 

14 

87 

4 

7 

10 

2 

12 

12 

259 

101    53 

1 

6 

88 

6 

6 

14 

10 

11 

10 

261.5 

102 

54 

1 

90 

1 

5 

15 

9 

15 

264 

103 

55 

3 

10 

91 

4 

4 

12 

6 

8 

12 

266 

104 

55 

12 

92 

7 

4 

4 

7 

9 

268 

105 

56 

7 

10 

94 

2 

3 

8 

6 

5 

14 

270.5 

106 

57 

3 

8 

95 

5 

2 

12 

8 

4 

11 

273 

107 

58 

6 

8 

97 

1 

9 

8 

3 

275 

108 

58 

14 

8 

98 

2 

1 

1 

8 

1 

14 

277 

109 

59 

7 

10 

99 

2 

8 

€ 

14 

279.5 

110 

60 

100 
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Although  soluble  iMtters^  other  than  the  essential  salt,  are  com- 
bined with  Uie  water  of  solution,  the  water  is,  nevertheless,  always 
united  witti  it  in  a  relative  and  determinate  proportion:  the  thermo- 
meter ought,  therefore,  to  be  employed  to  determine  its  concentni- 
tton,vthe  solid  product  having  always  relation  to  the  proportion  of 
water  which  the  heat  has  evaporated  at  each  degree  of  this  instrument. 
If  the  extraneous  matters  exist  in  a  greater  abundance,  the  quantity 
of  pure  sugar  will  be  less  than  that  marked  in  the  foregoing  table. 

The  use  of  the  thermometer  in  concentration,  far  from  excluding 
the  proof  of  the  finger,  which  is  very  convenient,  serves,  on  the  con- 
trary, to  render  its  practice  less  equivocal,  giving  to  the  operator 
fixed  rules,  by  which  he  mav  be  more  safely  guided. 

Sirop,  when  concentratecf  beyond  the  point  of  solution,  assumes, 
in  cooling,  the  crystalline  form:  experience  shows  us  that  the  mole- 
cules of  similar  bodies,  in  taking  this  form,  require  to  move  freely 
in  the  fluid  which  holds  them  in  solution,  in  order  to  their  exercising 
upon  each  other  their  mutual  attraction.  These  molecules  take,  in 
their  union,  a  form  much  more  regular  in  proportion  as  the  water, 
in  which  they  unite  themselves,  is  more^  considerable.  When  the 
mother  water  exists  in  a  great  proportion,  compared  to  the'  sugar 
which  is  to  be  crystallized,  very  large  and  regular  crystals  are  form- 
ed;  in  this  state  it  is  called  sugar-candy.*  We  know  that  salts 
are  much  more  pure  and  perfect,  as  the  forms  they  make  approach 
nearer  to  those  which  nature  has  assigned  to  them.  Sugar-candy  is 
in  the  most  perfect  state  that  can  be  desired,  and  the  means  that  it 
is  proper  to  employ,  to  extract  the  essential  salt  of  the  cane,  oueht, 
therefore,  to  be  founded  on  this  principle  of  chemistry — to  cryiiaUize 
in  a  considerable  quantity  ofwater-^-^L  principle  full^  ascertained  and 
established  for  all  bodies  which  crystallize  in  cooling. 


?i 


Repertory  <f  Patent  Inventions. 


^  Remarks  on  Lotteries, 

TO  THB  SOITOB  OV  TBR  JOUBVAK  OV  THB  VRAVXXIV  IVBTITVn. 

Sir, — Although  your  journal  may  not,  to  some  persons,  appear  to 
be  the  proper  place  to  examine  the  subject  of  lotteries,  yet  as  it  is 
one  which  interests  the  labouring  classes  in  an  especial  manner,  tliis 
consideration  may  probably  induce  you  to  allow  a  page  to  an  opera- 
tive mechanic  to  present  his  cogitations  to  your  readers.  I  am  em- 
boldened to  do  this  from  your  having  published  in  your  July  num- 
ber, the  specification  of  Mr.  Jas.  IL,  Casey's  patent  for  what  he 
denominates  a  Sdf'Operating  Lottery.  It  appears  to  me  that  the  plan 
proposed  by  that  gentleman,  would,  if  carried  into  general  effect, 
remove  most  of  the  evils  which  result  from  the  nefarious  and  beggar 

*  Crystalljzing  in  a  great  quantity  of  water  shoukl  not  be  confounded  with 
crystallizing  in  a  great  mass,  as  a  planter  of  St.  Domingo  did,  who  had  a  ciys- 
taHizing  vessel  made  twenty  feet  long,  ten  feet  wide,  and  two  deep;  the  crys- 
tallization of  sugar,  with  a  proportionate  large  quantity  of  water,  can  be  per- 
formed in  the  smallest  vessels. 
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makini;  schemes  with  which  oar  country  is  inundated^  to  the  utter 
ruin  of  thousands  among  the  poor  and  thoughtless,  who  are  iadjiced 
to  resort  to  this  most  pernicious  mode  of  gambling;  a  mode  by  which 
they  are  swindled  out  of  their  hard  earnings,  to  support  and  enrich 
some  thousands  of  lottery  ticket  venders;  a  class  of  men  who,  to  say 
the  leasti  are  among  the  most  unproductive  class  of  society.  I  have 
taken  some  pains  to  investigate  the  operation  of  the  existing  lotteries^ 
and  may  hereafter,  if  not  anticipated  by  some  abler  hand,  offer  yoft 
some  calculations  which  I  think  will  astound  every  one  who  has  not 
put  himself  to  the  same  trouble.  No  legislature,  fully  informed  of 
the  evil  consequences  of  lotteries  as  at  present  constituted,  woald 
ever  have  tolerated  so  great  an  evil.  In  this  city,  (New  York,)  I 
have  been  gratified  to  see  thai  a  most  respectable  grand  jury  has,  in 
effect,  presented  the  present  mode  of  managing  and  drawing  lotte- 
ries as  a  nuisance  of  a  most  offensive  and  pernicious  character;  and 
this  they  have  boldly  and  properly  done,  although  the  evil  itself  is 
legalized,  and  cannot,  therefore,  be  immediately  suppressed,  but 
must  for  awhile  continue  to  inflict  its  mischiefs  in  due  course  of  law, 
I  have  somewhere  seen  it  observed  that  <<the  worst  poison  is  tliat 
which  poisons  the  physic."  Are  the  nostrums  of  the  vilest  charla- 
tans, one  half  so  deleterious  as  the  quackery  of  our  lottery  puffers? 

•I  know  that  among  the  contractors  for  lotteries  there  are  some  very 
respectable  men;  and  do  not  they,  who  are  so  fully  aware  of  the 
evil,  owe  it  to  the  community  to  abate  the  nuisance,  especially  if 
there  is  any  plan  by  which  it  can  be  effected  whilst  they  may  make 
a  sufficiently  profitable  investment  of  their  capital,  by  embarking  it  in 
a  scheme  which,  whilst  it  would  satisfy  those  who  are  disposed  to 
make  speculative  adventures,  would  protect  that  class  who  are  now 
made  the  wretched  dupes  of  hope  forever  deferred. 

I  have  no  time  to  analyze  3Ir.  Casey*  s  self -operating  lottery ;  it  ap- 
pears to  me,  however,  obviously  free  from  the  most  crying,  if  not 
fvom  all,  the  evils  incident  to  the  existing  plan  of  conducting  and 
drawing  lotteries.  I  wisli  that  you,  sir,  or  some  other  person  quali- 
fied for  the  task,  would  undertake  to  enlighten  the  public  mind  more 
fully  upon  this  subject,  in  doing  wiiich  I  am  convinced  it  will  be  made 
fully  manifest  tliat  a  more  extensive  imposition  was  never  practiced 
or  endured,  i  hardly  think  it  possible  to  influence  the  legislatures^ 
of  all  tiie  states  in  our  extensive  country  to  prohibit  lotteries  aHo- 
gether.  In  niaiiy  places  the  public  will  probably  continue  to  call  for 
them,  and  in  this  case  the  question  of  the  greatest  importance  is,  how 
can  this  wish  be  gratified  with  the  least  possible  inconvenience  and 
loss. 

Yours, 

A  Mechanic.  ^ 

New  I'orkj  Jiugmt  20///,  1831. 


Madder^  iVoad  and  Barilla. 

We  observe  with  pleasure  that  the  Pennsylvania  I{orticoltural  so- 
ciety have  instituted  an  inquiry  in  relation  to  these  important  sta- 
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ttkB;  madder  ii  especially  iBtereetiiig  to  the  mannfactarera  of  the 
United  States,  and  as  it  is  a  verj  desirable  object  to  ascertain  how 
far  its  cultivation  maj  be  safel j  recommended  to  the  agriculturists 
ef  this  country,  we  have  pleasure  in  republishing  the  circular  of  the 
Horticultural  society,  with  a  view  to  call  the  attention  of  our  dis- 
tant subscribers  to  it. 

To  our  citj  readers  we  may  state  that  the  question  has  been  pro- 
posed for  discussion  at  the  meeting  of  the  Institute  on  the  22nd  of  ~ 
September. 

p,c.    • 

[circular,  3 

Philadelphia^  November^  18S0. 

At  a  meeting  of  the  Pennsylvania  Horticultural  Society,  held  on 
the  8th  instant,  the  undersigned  were  appointed  a  committee  to  <^  in- 
quire ioto  and  report  what  progress  has  been  made  in  this  country 
in  the  cultivation  of  dyers'  madder,  and  whether  it  will  be  proper 
for  the  Horticultural  Society  to  adopt  any  measures  to  extend  its 
cultivation."  They  were  also  instructed  to  include  in  their  inqui- 
ries, ^^  the  culture  of  Barilla,  and  its  preparation  for  the  purposes  of 
commerce." 

Impressed  with  the  importance  of  the  objects  committed  to  their 
attention,  they  are  desirous  of  collecting  as  much  information  as  pos- 
sible, before  tney  adopt  any  conclusion  upon  the  questions  referred 
to  them.  This,  they  are  aware,  must  depend,  in  a  great  measure, 
upon  the  liberal  communication  of  facts  and  observations,  on  the  part 
of  those  who  are  practically  conversant  with  these  articles,  either  as 
agriculturists,  merchants,  or  manufacturers. 

With  this  view,  they  respectfully  request  that  you  may  be  pleased 
to  communicate  to  them  such  information  as  you  may  possess,  in  re- 
lation to  the  cultivation  of  either  of  these  plants— to  the  extent  to 
which  they  are  raised  in,  or  imported  into,  this  country — to  the  prepa- 
ration which  they  undergo  to  fit  them  for  commerce— *to  the  fluctua- 
tions which  have  l>een  observed  in  their  abundance,  and  price  in  our 
markets — ^to  their  adaptation  to  the  soil  and  climate  of  this  country — 
to  the  diversities  observed  in  (he  qualities  of  merchantable  madder, 
and  barilla,  and  to  the  causes  which  are  supposed  to  produce  these 
diversities— in  a  word,  to  every  point  which  can  throw  light  upn 
this  subject. 

Being  desirous  of  giving  to  their  investigations  the  widest  range, 
the  committee  prefer  submitting  it  to  your  attention,  under  this  ge- 
neral aspect,  than  under  the  more  restricted  one  of  formal  questions. 
They  hope  that  the  extent  to  which  these  plants  minister  to  several 
useful  arts,  will  be  a  sufficient  inducement  to  secure  the  attention 
of  all  such  as  take  an  interest  in  the  success  of  our  agriculture  and 
manufactures. 

Respectfully, 

WitLIAM    H.  KfiATfKO,    "> 

Samuel  Brbok,  yCommiiiet, 

MosEs  Brown.  J 
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N.  B.  Pleji8e  direct  70a  r  communicationB  on  this  subject  ta  anj 
one  of  the  members  of  the  committee,  or  to  David  Landreth,  Jr., 
Corresponding  Secretary  of  the  Pennsjlyania  Horticultural  Society. 

Although  the  resolutions  of  the  Society  are  restricted  to  the  above 
mentioned  plants,  yet  we  shall  be  obli^  to  you  if  you  ainnex  any 
information  you  may  possess  on  the  subject  of  fFoad. 


JJceount  of  some  experiments  made  at  Mr.  LairtPs  works,  at  North 
Bickenhead,  with  the  New  Low  Pressure  Boiler^  on  the  exhausting 
principle  of  Messrs.  Braithumte  and  Ericsson,  by  Albxandsr 
NiMMo,  C.  E,,  DubUn,  and  Gharlss  B.  Vigicgles,  C  E.,  Landmu 

The  exhausting  apparatus  consisted  of  a  fan  wheel,  with  broad 
radial  leaves,  revolving  within  a  close  box  or  chamber,  placed  a  lit- 
tle apart  from  the  boiler,  but  connected  with  it  by  a  passage  leading 
from  the  flues  traversing  the  boiler;  a  short  tube  above  the  exhaust- 
ing chamber  passed  out  to  the  atmosphere. 

The  furnace  was  attached  to,  and  placed  at  the  end  of,  the  boiler, 
opposite  to  the  exhausting  apparatus,  which  latter  being  put  to  work, 
drew  through  all  the  turns  of  the  boiler  the  hot  air  ^om  the  fire, 
which  passed  over  the  throat  of  the  furnace  through  the  bridge  flue, 
and  then  successively  through  the  other  five  turns  of  the  flue  arrang- 
ed through  the  boiler,  and,  finally,  was  drawn  through  the  exhaust- 
ing chamber,  and  passed  into  the  atmosphere. 

The  heat,  which  in  the  furnace  was  extremely  intense,  was  absorb- 
ed by  the  water  in  the  boiler,  as  the  air  rushed  through  the  flues, 
and  when  passing  up  the  tube  or  funnel  from  the  exhausting  chana- 
ber,  was  so  far  cooled  that  the  hand  and  arm  might  be  placed  with 
impunity  down  the  tube,  the  temperature  not  exceeding  180^  Fah- 
renheit. 

Not  the  slightest  smoke  was  perceptible. 

The  following  are  the  principal  dimensions  measured : — 
Ft.  In.  Ft  In. 

rs  0  deep.  ^10  deep.  I  The  openings  of  the  fire- 

Furnace.s  2  6  lone.     Ash  Pit.  <  2  6  long,  i  bars  equal  to  about  half 
(,2  6  wide.  .  v  ^  ^  ynd%.  •  the  area  of  the  bottom. 

Exhausting  11  fig;.  I     Outside    P'X?/"! 
Chamber.     ||  %  ^^  |  dimension,.  I^SVl 


'  2  6  high.  ^  j     Qj^g^g     f  Diam.  of  exhausting 
"  "     ide 

^1:  - 
Bridse  flue  or  throat, Trom  the  furnace,  2  ft.  6  in.  broad,  4  in.  wide. 


3    0 
Breadth  of  the  same,   0  10 


2  it.  deep "        5 — 16  in.  iron  plates. 

First  turn  of  the  flue,  4  in,  wide,  2  ft.  deep, 

5ted,  dd,  4th,  and  5th  tums^  3  in.  wide,  2  ft. 

deep, ^in.  iron  plates. 

Whole  length  of  the  flues  through  the  boiler,  45  feet. 

Superficial  area  of  the  heating  surface,  -  247  square  feet 
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The  contents  of  the  water  in  the  boiler,  when 

filled,  were  from  -        -        -        -        85  to  90  cubic  feet. 

The  superficial  area  of  the  evaporating  surface, 

nearly 33  square  feet 

The  proportion  of  the  heating  to  the  evaporat- 
ing surface,  nearly  -        -        -        -        Ti  to  1. 

Steam      Jf  I*'  jj  Sn  •«or..,a  HanfK    IContaining  about  65  cubic 
ChamberlJ  g:J« -•,-"««  «>«P^''-j     feet. 

Diameter  of  the  safety  valve,  very  nearly  5  inches;  being  19 
square  inches  area,  which  was  loaded  for  a  pr^sure  of  4  lbs.  on  the 
square  inch,  giving  76  for  the  load.  Of  this,  66  lbs.  of  iron  was 
placed  in  the  boiler,  and  10  lbs.  allowed  as  the  weight  of  the  valve, 
rod,  hook,  handle,  &c. 

The  water  used  was  the  salt  water  from  Wallasey  Pool,  and  filled 
into  a  laree  iron  tank,  the  area  of  the  surface  of  which  measured  32j| 
superficial  feet 

The  boiler  was  placed  upon  an  open  shed;  the  day  was  very  cold, 
with  thick  rain.  No  engine  being  attached  to  the  boiler,  the  exhaust- 
ing apparatus  was  worked  by  a  wheel  and  band  from  Mr.  Laird's 
turning  engine.  The  velocity  of  the  circle  of  percussion  of  the  leaves 
of  the  exhausting  wheel,  was  determined  to  be  abowt  77  feet  per  se- 
cond,  or  upwards  of  52  miles  an  hour.  Mr.  Laird's  engine  is  stated 
to  be  a  4  horse  power.  No  determinate  measurement  was  made, 
but  the  engineers  present  computed,  that  the  power  applied  to  turn 
the  exhausting  wheel,  was  equal  to. that  of  two  horses. 

The  fire  being  lighted,  the  steam  was  got  up  to  4  lbs.  pressure  in 
45  minutes,  witn  a  consumption  of  £3}  cwt  of  coke.  The  expendi* 
ture  at  first  was  8  lbs.  per  minute,  and  gradually  decreased  to  5  lbs.; 
averaging  about  64  lbs.  per  minute  for  getting  up  the  steam.  The 
steam  began  to  rise  in  27  minutes,  after  which  the  consumption  of 
coke  was  little  more  than  5  lbs.  per  minute;  and  at  this  period  there 
would  have  been  a  sufficient  supply  of  steam  to  work  the  cylinders  of 
an  engine. 

The  coke  employed  was  sas  coke,  of  very  bad  qi|ality,  of  which 
3i  cubic  feet  weighed  105  lbs.  giving  30  lbs.  for  the  weight  6f  a 
cubic  foot,  or  3000  lbs.  as  the  weight  of  100  cubic  feet.  The  same 
weight  of  St.  Helen's  coal,  (that  principally  used  in  steamboats,) 
measured  ^3  cubic  feet  The  cost  of  the  coke  used  was  8^.  6(L  per 
ton,  delivered  in  Liverpool;  the  cost  of  Smithy  coke  being  258.  per 
ton,  of  which  3i  cubic  feet  weighs  115  Ib^.,  giving  very  nearly  S3 
lbs.  for  the  weight  of  a  cubic  foot. 

When  the  steam  was  up,  the  water  in  the  thick  glass  gau^e  at- 
tached to  the  boiler,  standing  at  7i  inches,  the  two  men  stationed 
for  the  purpose  began  to  pump,  a  fresh  suppl;^  of  weighed  fuel  was 
placed  on  the  floor,  and  the  following  observations  were  made:— 

Hoars.  Min. 
At    3    32  began  to  pump. 

At    3    54—16  cubic  feet  of  water  were  evaporated. 
At    4    12-^27  cubic  feet  of  water  were  evaporated. 
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Hour*.  Mio. 
At    4     19^-^8  cubic  feet  of  water  were  evaporated  ^  and  2  cwt.  of 

coke  consumed. 
At  4  32 — 41$  cubic  feet  of  water  were  evaporated,  with  a  am- 
sumptiou  of  252  lbs,  of  coke. 
From  which  it  appears,  that  only  6  lbs.  of  coke  per  cobic  foot  ol 
water  per  hour  was  cousumed,  and  the  evaporation  of  a  cabic  fiwt 
of  water  per  hour  being  generallj  considered  the  measure  of  a^horse 
power,  the  conclusion  is,  that  the  boiler  was  a  40  horse  boiler,  and 
that  the  quantity  of  fuel  requisite  to  work  it  is  Si  cwt.  per  hoar,  the 
expense  of  which  is  i2,i(L  and  as  the  consumption  diminid^s  after 
the  first  hour,  the  expense  of  fuel  will  probabij  not  exceed  la.  per 
hour  for  the  forty  horse  boiler. 

(Signed,) 

Almxakdee  Nimmo,  C.  £• 

CUARLES   B.  YlGNOXASy  C^  E. 


Oil  for  Chronometers, — By  Mr.  Henry  Wilkinson,  of  Pall  M^M. 

From  the  Transactions  oFlhe  Society  of  Arts. 

The  best  olive  oil  in  its  recent  state  possesses  that  peculiar  bland 
favour  which  fits  it  for  the  table,  and  which  appears  to  arise  priaci- 
pallj  from  the  quantity  of  mucilage  and  water,  either  held  in  boIu' 
tion,  or  inechanically  mixed  with  it.  By  keeping  one  or  two  jeti% 
in  jars,  a  considerable  portion  of  the  fuuciiage  and  water  siiiiadeSt 
which  renders  such  oil  not  only  cheaper,  but  better  qualified  for 
yielding  a  greater  proportion  of  jMxe  oil  than  that  which  is  receotlj 
expressed  koiu  the  fruit.  Two  or  three  gallons  skimmed  firom  tlie 
surface  of  a  large  jar  timt  has  remained  at  rest  for  twelve  montba  or 
upwards,  is  preferable  to  any  succeeding  portion  from  the  same  jar, 
and  may  be  considered  the  cream  of  the  oiK  Having  procured  g^od 
oil  in  die  Orst  instaAce,-put  about  one  galloa  into  a  cast  iron  veaael 
capable  of  holding  two  gallons;  place  it  over  a  slow  clear  fire, 
keeping  a  theriAometer  suspended  in  it;  and  when  the  tenperaiCiire 
rises  to  220°,  check  tlve  heat,  never  allowing  it  to  exceed  230%  nor 
descend  beiow  212%  for  one  hour,  by  which  time  the  whole  of  (be 
water  and  acetic  acid  will  be  evaporaud:  the  oil  is  then  exposed  to 
a  iem|)erature  of  S0°  to  36"^  iuc  two  or  three  daya*  (ooase^eatlj 
winter  is  pieferable  for  the  preparation,  as  avoiding  the  trouble  and 
expense  of  producing  artificial  cold;  by  Uiis  operation  a  considerable 
portion  is  congealed;  and,  while  in  this  state,  pour  the  whole  on  a 
muslin  filter,  to  allow  the  fluid  portion  to  run  through;  the  soKd, 
when  redissolved,  may  bis  used  tor  common  purposes.  Lastly,  tfae 
fluid  fMNTtion  must  be  filtered  once  or  nore  throudi  newly  pr^ared 
animal  charcoal,  grossly  powdered,  or  rather  broken,  and  placed  on 
bibulous  paper  in  a  wire  frame,  within  a  funnel;  by  which  operation 
rancidity,  (if  any  be  present,)  is  entirely  removed,  and  the  oil  is  ren- 
dered perfectly  briglit  and  colourless. 

fiBNRt  Wilkinson. 
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It  has  itmg  been  our  des^n  to  give  not  merel  j  a  list  of  new  pub- 
lications relating  to  the  nseful  arts,  general  science,  internal  im- 
provements, and  popular  education,  but  occasionally  to  accompanj|r 
the  notice  of  them  with  sqch  remarks  as  shall  indicate  our  own  opi- 
nion of  their  merits.  In  a  work  like  the  Jonrnal  of  the  Franklin 
Institute,  reviews  of  this  kind  mast  necessarilj  be  brief;  we,  how- 
ever, shall  treat  such  publications  as  may  come  under  our  notice 
with  the  same  freedom  and  candour  as  have  characterized  our  analjr- 
sis  of  new  patents.  We  shall  be  obliged  by  any  aid  given  to  us  m 
our  undertaking  by  the  readers  of  this  Journal;  for,  although  situ- 
ated in  the  political  metropolis  of  the  United  States,  we  are  without 
tiie  meanB*ot  a  resort  to  Atnenasums,  Libraries,  and  Reading  Rooms, 
such  as  exist  in  Philadelphia,  New  York,  and  Boston,  where  the  new 
publications  which  would  property  come  within  our  province  may 
alwavs  be  found. 

We  are  frequently  asked  what  books  we  would  recommend  as 
best  calculated  for  the  instruction  of  those  who  wish  to  obtain  infor- 
mation respecting  the  useful  arts  generally;  and  for  the  satisfaction 
of  such  persons  we  may  occasioDaUy  advert  to  works  of  merit,  which 
although  the^  may  have  been  for  some  time  before  the  public,  are 
not  so  extensively  known  as  they  deserve  to  be. 

We  know  of  some  editors  who  have  a  happv  talent  at  commend- 
ing almost  every  work  placed  upon  their  desks  by  the  kindness  of 
authors  or  publishers;  we  shall  be  yerj  glad  to  receive  works  in  this 
way,  but  when  we  ready  and  more  especially  when  we  write  about 
them,  we  shall  be  very  apt  to  forget  that  they  have  been  presented 
to  us,  and  to  sifi  against  the  oUl  proverb  which  forUds  our  ^  looking 
a  gift  horse  in  the  moath.''  We  hope,  however,  never  to  Ibrget  that 
courtesy  which  is  always  due  to  kind  intentions;  and  will  ever  near  in 
mind  that  wantonly  to  wound  the  feelings  of  others  is  not  the  less  a 
crime  because  it  is  one  which  is  frequently  committed. 


7%e  Introductory  Discourse  and  Lectures  delivered  in  Boston^  be/ore 
the  Convention  of  J^eaehers^  and  other  friends  of  Education^  assent 
Med  to  form  the  American  Institute  of  Instruction.  Boston, 
Hillard,  Gray,  Little  &  Wilkins,  8mo.  pp.  352. 

It  is  delightful  to  witness  the  public  excitement  which  exists  upon 
the  subject  of  general  education,  and  to  see  the  wisest  heads,  and 
ablest  hands,  employed  in  directing  the  use  of  this  most  important 
of  the  instruments  of  public  virtue,  liberty,  and  happiness.  The 
work  before  us  consists  of  an  Introductory  Discourse  by  the  Rev. 
President  Waylard,  of  Browne  University,  and  of  thirteen  Lectures 
upon  various  subjects  intimately  connected  with  education,  delivered 
before  a  coavention  assembled  in  Boston,  in  August,  1830,  for  the 
purpose  of  forming  an  American  Institute  of  Education.  The  lectures 
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are— On  Physical  Education,  by  John  C.  Warren,  M.  D — Od  the 
Development  of  the  Intellectual  Faculties,  and  on  Teaching  Geo- 
graphy, bj  James  G.  Carter— On  the  Infant  School  System,  bj  Wil- 
Uam  KuBsell — On  the  Spelling  of  Words,  and  a  rational  method  of 
teaching  their  meaning,  by  Gideon  F.  Thayer— On  Lyceums  and  So- 
cieties for  the  Diffusion  of  Useful  Knowledge,  by  Nehemiah  CteaT- 
land — A  Practical  Method  of  Teaching  Rhetoric,  by/'Samoel  P. 
Newman— On  Geometry  and  Algebra,  by  F.  J.  Grund-r-On  the 
Monitorial  System,  by  Henry  K.  Oliver — On  Vocal  Music,  by  Wil- 
liam C.  Woodbridge—On  Linear  Drawing,  by  Walter  R.  Johnson — 
On  Arithmetic,  by  Warren  Colburn— On  Classical  Learning,  by  Cor- 
nelius C.  Felton — On  the  Construction  and  Furnishing  of  School 
Rooms,  and  on  School  Apparatus,  by  William  J.  Adams. 

These  lectures  were  prepared  during  those  hours  which  are  ordi- 
narily given  to  relaxation,  by  gentlemen  engaged  in  the  arduons  bu- 
siness of  teaching.  There  is,  of  course,  much  variety  of  style,  as 
well  as  diversity  of  subject,  but  they  are  all  highly  practical  in  their 
tendency;  and  the  teacher  who  can  rise  from  the  perusal  of  them 
without  having  increased  his  stock  of  information,  must  have  com- 
menced the  task  with  his  measure  of  capacity  already  filled,  or  alto- 
gether incapable  of  retention. 

It  is  not  to  teachers  alone  that  the  work  addresses  itself.  The 
admirable  lecture  of  Dr.  Warren  on  Physical  Education,  and  indeed 
several  of  the  others,  afford  useful  lessons  to  every  one  en|;aged  in 
forming  the  moral  and  physical  habits  of  the  rising  generation. 


The  Working  Man's  Companion,  Part  I.— ITieBesults  of  Machinery ,, 
nameltff  Cheap  Production,  and  Increased  Employmeat,  exfct6i#e(i; 
being  an  Address  to  the  Working  Men  of  the  United  Kingdom, — 
Philadelphia,  republished  by  Carey  and  Hart,  ISmo.  pp. ^216, 3r| 
cents. 

Wb  have  recently  published  large  extracts  from  this  very  excellent 
production,  and  our  readers,  therefore,  have  had  an  opportunity  to 
form  a  judgment  of  its  merits.  The  subject  upon  which  it  treats  had 
occupied  much  of  our  attention,  but  we  have  derived  more  informa- 
tion from  the  perusal  of  this  little  work,  than  from  all  our  previous 
inquiries,  and  we  recommend  the  reading  of  it  to  every  one  interest- 
ed in  the  progress  of  the  mechanic  arts-^and  who  is  not? 

The  Working  Man's  Companion  will  consist  of  a  series  of  works; 
which  will  be  published  in  a  neat  manner,  and  at  a  very  low  price. 


Ifie  American  Library  of  Useful  Knowledge.  Published  by  authority 
of  the  Boston  Society  for  the  Diffusion  of  Useful  Knowledge^  FoL  i. 
Boston,  l£rao.  pp.  320,  75  cents. 

This,  like  the  preceding  work,  is  to  be  continued  by  the  occa> 
sional  publication  of  other  volumes,  intended  to  form  a  well  assorted 
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l^pular  library;  coBsistiDg,  in  part,  of  original  productions,  and  in 

gurt  of  a  reprint  of  the  most  meritorious  of  those  which  appear  in 
ogland. 

The  present  volume  comprises  a  Discourse  delivered  by  Judge 
Storj  before  the  Boston  Mechanics'  Institution—A  Lecture  delivered 
before  the  same  Institution,  by  the  Hon,  Daniel  Webster— An  Es- 
say on  the  importance  to  Practical  Men,  of  Scientific  Knowledge,  and 
on  the  Encouragements  to  its  pursuits,  by  the  Hon.  Edward  Everett— 
A  Lecture  to  the  Working  Men's  Party,  by  the  same— Dissertation 
on  the  Objects,  Advantages,  and  Pleasures  of  Science,  by  Lord  Chan- 
cellor Brougham-— An  account  of  Lord  Bacon's  Novum  Oraganon 
Scientarium,  or  New  Method  of  Studying  the  Sciences — A  Discourse 
on  the  Nature  and  Advantages  of  the  Study  of  the  Physical  Sci- 
ences, Part  1,  by  J.  F.  W.  mrschell,  Esq. 

This  is  a  neat,  compact,  and  highly  valuable  volume.  The  names 
and  talents  of  the  writers  of  the  respective  pieces  are  so  well  known, 
that  any  commendation  from  us  would  not  be  merely  superfluous, 
but  might  justly  be  considered  as  a  mark  of  vanity.  If  its  diffusion  be 
commensurate  with  its  merits,  there  are  few  volumes  which  will  be 
more  generally  read. 


New  Canversatiane  on  Chemistry y  adapted  to  the  present  state  of  that 
Science;  wherein  its  elements  are  clearly  and  familiarly  explained; 
with  one  hundred  and  eighteen  engravings,  illustrative  of  the  subject: 
Appropriate  Questions;  a  List  of  Experiments,  and  a  Glossary,  On 
the  foundation  of  Mr.  Marcet's  ^^Conversations  on  Chemistry."  By 
Thos,  P.  Jones,  M.  D,  Philadelphia,  John  Grigg,  12mo.  pp.  33^, 
£1  25. 

The  Editor  undertook  this  work  with  the  design  of  introducing 
such  improvements  in  the  well  known  <' Conversations  on  Chem- 
istry," as  were  rendered  necessary  by  the  numerous  and  great  dis- 
coveries made  in  that  science,  but  in  the  prosecution  of  this  inten- 
tion he  soon  found  that  it  would  be  more  easy  to  produce  a  book 
which  should  be  essentially  new,  than  to  remodel  the  original.  His 
sreat  aim  has  been  to  furnish  a  work  which  should  be  both  compre- 
hensive and  familiar.  A  Conversation  on  the  Steam  Engine  has  been 
introduced,  which,  it  is  hoped,  will  enable  any  one  who  peruses  it 
with  attention,  to  understand  die  leading  principles  upon  which  the 
action  of  that  instrument  depends^ 
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ERRATA. 

The  following  references  to  the  wood  cut  of  Smith's  revolving  plane  sbo^jJJ 
have  been  inserted  at  page  162. 

A,  Belt  wheel  used  by  hand  power  on  small  machines — ^thc  belt  passing  over 
the  pulley  which  is  placed  upon  the  axis  of  the  plane  wheel. 

B,  The  plane  wheel,  into  which  the  irons  are  fixed  in  such  shape  and  num- 
ber as  the  work  requires. 

C,  The  piece  of  timber  to  be  planed  or  wrought  upon,  which  is  placed  upon 
the  carriage  and  secured  by  dogs  or  holdfasts. 

D,  The  carriage  moved  by  a  rack  of  iron  attached  to  the  bottom  part. 
K,  The  cog  wheel  that  moves  tlie  carriage. 

F,  The  dogs  or  holdfasts. 

G,  The  pulleys,  of  diflercnt  sizes,  placed  upon  an  axis  that  moves  the  pinion 
wheel  forward — and  backward,  by  across  band. 
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Description  of  an  economical  and  deHeate  Bakanee;  ifwenied  by  Wm. 
Ritchie,  F.  R.  S.  Communicaied  by  D.  Strobel,  Esq^j  Civil 
Engineer. 

TO  THS  BOITOR  OF  TBI  JOURVAL  OV  TBI  nLLKKJJX  TSamVTE, 

Sir, — An  economical,  and  at  the  same  time  very  delicate,  balance, 
for  the  determination  of  specific  gravities,  and  the  prosecution  of 
chemical  investigation  in  general,  has  hitherto,  I  believe,  been  deem- 
ed a  desideratum ^ — under  this  impression,  I  send  you  the  descrip- 
tion of  one,  possessing  these  advantages  in  an  eminent  degree,  and 
which,  I  have  little  doubt,  will  prove  acceptable,  if  not  useful,  to 
many  of  your  readers. 

The  instrument  I  am  about  to  describe  is  the  contrivance  of  a  very 
learned  and  talented  scientific  gentleman,  Mr.  William  Ritchie, 
M.  A.  F.  R,  S.,  whose  acquaintance  I  had  the  pleasure  to  make,  at 
Parts,  in  the  year  1826,  and  is  one  amongst  many  other  highly  inge- 
nious inventions  of  his,  which  he  was  kind  enough  to  communicate 
to  me. 

The  annexed  sketch  represents  one  of  these  balances — A,  B,  Fig. 
1,  is  the  beam,  which  is  made  of  two  slender  pieces  of  any  lieht  sort 
of  wood,  sprung  together  at  each  end,  and  kept  asunder  in  the  mid- 
dle by  means  of  a  wooden  piece,  C.  These  three  pieces  are  to  be 
well  glued  or  otherwise  securely  fastened  to  each  other.  Through 
the  end  of  each  arm  of  the  beam,  and  also  through  the  centre  of  the 
piece  C,  is  to  be  driven  tight  a  small  piece  of  hardened  steel,  formed 
like  the  straight  part  of  an  ordinary  penknife  blade,  and  of  a  length 
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sufficient  to  project  oq  each  side  one-quarter  or  one-third  of  an  inch. 
These  blades,  or  knife  edges,  are  to  be  fixed,  as  nearl  j  as  may  be,  eqni- 
distant  from  the  centrefthough  any  great  nicety  in  this  adjastment 
is  quite  unimportant,  as  we  shall  see  presently.  The  ed^es  of  the 
blades  should  be  situated  nearly  in  the  same  horizontal  plane,  and 
must  be  elevated  a  little  abore  the  centre  of  gravity  of  the  beam, 
for  reasons  which  are  too  well  known  to  be  repeated  here.  The 
fulcrum  of  the  balance  rests  upon  two  pieces  of  thermometer  tube, 
each  about  half  an  inch  in  len^,  and  drawn  out  in  the  flame  of 
a  lamp  so  as  to  reduce  their  diameter  in  the  middle  as  shown  at 
Fig.  2.  These  bits  of  tube  are  cemented  with  sealing;  wax  into  two 
erooves  sunk  in  each  side  of  a  forked  piece  of  wood,  (see  Fig.  S,) 
forming  the  upper  extremity  of  a  column,  which  serves  as  a  stand 
for  the  instrument.  The  scale  hooks  are  also  formed  of  thermome- 
ter tube,  and  are  represented  at  Fig.  4.  Fig.  5  shows  one  of  the 
knife  edges. 


ru.2. 


^^^ 


In  usin^  this  balance  for  taking  the  specific  gravity  of  bodies,  or 
for  any  other  purpose,  we  must  always  operate  in  the  manner  first 
pointed  out,  (if  I  recollect  rightly,)  by  the  Chevalier  Borda;  that  is, 
the  substance  to  be  weighed  is  to  be  put  into  one  of  the  scale  pans 
and  accurately  counterpoised  by  means  of  small  shot,  metallic  filings, 
&c.  contained  in  the  other;  when  this  has  been  effected,  the  sub- 
stance is  to  be  removed  from  the  scale,  and  its  place  supplied  by 
known  weights  which  are  added  until  an  equilibrium  is  obtained.  By 
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operating  in  thig  manner,  that  perfect  equality  in  the  two  arms  of  the 
lever,  (so  difficult  to  arrive  at  in  practice,)  becomes  evidently  of  no 
moment,  as  has  already  been  remarked  in  describing  the  instrument. 

From  the  exceeding  lightness  of  the  beam,  and  the  very  small  ex- 
tent of  touching  surface  between  the  knife  edges  and  their  glass  sup- 
ports at  the  points  of  contact,  it  will  readily  be  conceded  that  the 
friction  must  necessarily  be  less  than  in  balances  of  the  ordinary 
construction^  its  accuracy  will  be  therefore  superior,  whilst  it  may 
probably  be  constructed,  in  most  places,  for  the  hundredth  part  of 
their  cost. 

In  conclusion,  it  will  perhaps  be  proper  to  observe,  that  in  operat- 
ing with  this  instrument,  when  it  has  been  properly  adjusted,  it  will 
be  found  to  vibrate  for  a  very  considerable  time  before  coming  to  rest; 
an  additional  proof  of  its  great  delicacy,  but  which,  on  most  occa- 
sions, would  be  found  rather  tedious:  to  obviate  this  inconvenience, 
the  ingenious  inventor  inserted  in  the  end,  A,  of  the  beam,  (Fig.  1,)  a 
common  sewing  needle,  which,  when  the  beam  was  in  a  horizontal 

g»sition^  pointed  towards  the  middle  of  a  small  piece  of  pasteboard, 
,  whereon  was  traced  a  number  of  equi-distant  lines,  the  spaces  be- 
tween which,  for  distinction  sake,  I  shall  call  degrees:  The  middle 
division  was  marked  zero,  and  the  others  1,  2,  3,  &c.,  increasing 
from  zero  both  upwards  and  downwards.  This  piece  of  pasteboard 
was  affixed  to  a  small  stand,  as  sh6wn  in  the  drawing.  The  follow- 
ing is  Mr.  Ritchie's  method  of  using  this  apparatus;  after  the  sub- 
stance has  been  counterpoised,  the  beam  must  be  suffered  to  vibrate, 
and  the  number  of  degrees  through  which  the  needle  passes,  both 
above  and  below  zero,  be  noted;  we  must  then  remove  the  substance 
and  substitute  weights  in  its  stead,  until  the  needle  vibrates  between 
the  identical  divisions  it  previously  did;  by  this  means  we  get  rid  of 
the  inconvenience  above  alluded  to,  and  arrive  at  results  equally  ac- 
curate with  those  we  should  have  obtained  by  suffering  the  beam  to 
come  to  rest. 

I  am,  sir,  very  respectfully. 

Your  most  obedient  servant, 

D.  Strobel,  Jr. 
New  Yorkf  September  la^,  1831.  ^  Engineer. 

Note.'-M)ne  of  the  above  described  balances  was  compared,  in  the 
laboratory  of  Gay  Lussac,  with  those  made  by  the  most  eminent 
workmen,  and  was  found  to  equal  them  in  sensibility  and  accuracy. 
—Editor. 


•/?  deicription  of  Thorp's  improved  Running  Cap  Spinner^  with  a 
drawing  eJiotoing  its  proper  construction  for  spinning  into  a  shut' 
tie  bobbin.    Published  by  request  of  the  patentee. 
At  page  388,  vol.  vi.  we  inserted  a  specification  of  a  patent  for 
improvements  on  the  running  cap  spinner,  accompanied  by  draw- 
ings.    It  was  the  design  of  Mr.  Thorp  to  have  had  an  engraving  of 
the  spindle  as  now  presented,  on  the  plate  which  accompanied  his 
specincation,  but  the  drawing  was  not  received  until  too  late  for  the 
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en^Ter:  we  have  thereto 
this  oniMion. 

Tkarf^i  Bunmng  Cap  Spkmer. 


en^Ter:  we  have  therefore  had  the  present  cat  made  to  remedy 
this  onission. 


A,  is  a  taonel  formed  of  sheet  iron,  brass, 
tin,  or  anj  other  saitable  sabstaoce.  Its 
nosle  is  generally  made  of  an  equal  diam- 
eter throughout,  although  this  is  not  ahso- 
lutelj  necessary.  The  cavity  of  said  nosle 
ought  to  be  no  looser  than  is  sufficient  to 
allow  the  body  of  tne  bobbin  to  traverse  up 
into  it  without  interference. 

It  is  supported  at  the  top  of  the  spindle 
by  a  conical  socket  which  suits  the  taper  of 
the  spindle,  and  is  held  down  to  its  place 
by  a  pin  which  passes  entirely  through  said 
nosle,  occup^i^  a  part  of  its  conical  hoU 
low.  One  side  of  tne  tapered  part  of  the 
spindle  is  scarfed  off  so  as  to  allow  the  pin 
and  nosle  to  go  down  to  a  proper  bearing, 
and  is  there  held  by  an  oblique  or  horizon- 
tal notch,  which  is  formed  in  one  side  of 
said  scarf  level,  with  the  pin,  and  in  which 
the  pin  hitches.  The  diameter  of  the  brim 
of  the  tunnel  should  be  considerably  larger 
than  that  of  the  bobbin  or  roll  of  yam,  so 
as  to  admit  the  check  within  the  brim,  with- 
out interfering  with  the  bobbin  or  yarn.  B, 
is  the  roll  of  yarn  on  the  bobbin.  C  is  a 
conical  spiral  spring  used  for  the  purpose 
of  allowing  the  Dobbin  to  be  pressed  down 
when  piercing  the  yarn.  The  upper  end 
of  this  spring  is  confined  to  a  thin  plate  of 
sheet  iron,  brass,  or  tin.  Said  plate  is  a 
small  size  larger  than  the  head  or  base  of 
the  bobbin,  so  as  to  be  taken  hold  of  with- 
»  out  interfering  with  the  bobbin.  This  plate 
is  perforated  m  the  centre,  and  loosely  en- 
compasses the  spindle.  It  has  a  tube  ex- 
tending up  into  tne  bobbin  a  short  distance, 
or  it  may  be  made  dishing,  so  that  the  base 
of  the  bobbin  which  sets  on  it,  will  find  a 
sufficient  friction  from  which  to  receive 
motion.  lo  case  of  piercing  the  yam  when 
the  bobbin  is  at  its  highest  elevation,  the 
plate  is  taken  hold  of  and  pressed  down  for 
that  purpose.  The  lower  end  of  the  spring 
is  confined  to  the  thimble  D,  which  thimble  supplies  the  place  of  the 
collar  described  in  the  former  publication,  to  which  reference  may  be 
had.  E,  is  the  box  that  forms  the  upper  bearing  of  the  spindle.  G, 
the  check.  F,  the  lifter  on  which  the  above  named  thimble  sets. 
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ConiinuaHon  of  the  Report  of  the  Comimttee  of  the  FrankHn  htetitute 
of  Pennsylvania^  appointed  Maj/y  ISSQ,  to  ascerti^nj  by  experiment j 
the  value  of  Water  as  a  Moving  Power. 

(Continued  from  p.  153.) 
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Proposed  plan  for  SmdAng  Iron  Ore  with  JlnihracUe  Coal, 

tOK  fHE  JOWSIX,  OH  THE  JUIXKHS  IHSTITCTX. 

The  annexed  communication  was  received  from  an  unknown  cor- 
respondent, and  we  have  concluded  to  insert  it  in  our  journal,  as  it 
relates  to  a  subject  which  we  deem  of  the  highest  importance;  we 
are  not  disposed  to  place  much  reliance,  a  priori^  upon  the  value  of 
his  suggestions,  as^some  of  them  are  new  and  untried;  but  we  are 
open  to  conviction  as  to  their  utility; — others  we  know  to  be  errone- 
ous. The  writer  has,  we  think,  overrated  the  advantages  of  the  water 
blast.  That  it  produces  a  cheap  and  uniform  blast  is  unquestionable, 
but  the  air  which  issues  from  it  is  so  saturated  with  moisture  as  to 
occasion  an  increased  expenditure  of  fuel,  which  more  than  counter- 
balances anj  advantages  resulting  from  the  cheapness  and  facility  of 
construction,  besides  occasioning  very  serious  inconveniencies  in 
those  furnaces  in  which  the  highest  temperature  is  desirable.  As  to 
his  suggestion  of  introducing  a  small  jet  of  steam,  we  must  be  permit- 
ted to  question  its  advantages;  the  experiment  was  tried  many  years 
since,  in  England,  and  failed.  See  Jour.  Arts  and  Manuf.  iv.  255, 
quoted  in  Hassenfratz's  Siderotechnie,  ii.  ISO.  .We  invite  the  at- 
tention of  our  readers  and  correspondents  to  the  importance  of  devis- 
ing a  mode  of  applying  anthracite  to  the  smelting  of  iron  ore. 

Com.  Pub. 


On  the  top  of  a  reverberatory  furnace,  build  a  vertical  furnace, 
with  its  lower  extremity,  or  crucible,  connected  with  the  lower  fur- 
nace, in  such  a  manner  that  the  hearth  of  the  lower  furna6e  shall 
serve  for  the  hearth  of  the  upper  furnace  also.  The  shape  of  the 
upper  furnace  may  be  similar  to  the  common  blast  furnace,  and  its 
height  about  the  same  as  the  length  of  the  lower  furnace.  The  top 
of  the  upper  furnace  must  not  be  open  like  the  common  blast  furnace, 
but  covered,  and  connected  by  a  flue  to  the  chimney,  of  the  lower 
furnace. 

There  must  be  an  opening  near  the  top  of  the  upper  furnace,  for 
thp  introduction  of  the  coal  and  ore,  which  must  be  kept  closed,  so 
that  no  air  can  enter,  only  through  openings  made  for  that  purpose 
near  the  bottom  of  the  furnace,  in  order  to  supply  air  for  combustion. 
The  flues  of  the  furnaces  must  be  connected  and  turned  horizontally 
and  inserted  into  a  water  blast,  or  trompe^  (for  the  manner  of  coji- 
structing  which,  see  Rees'  Cyclopaedia — article,  water-bellows;  and 
also  in  the  Chemistry  of  the  Arts,  published  by  Porter,  1830,  p.  57 
and  58,  there  is  an  account  given  of  its  producing  a  very  powerful 
draught  of  air  through  a  furnace.)  The  reverberatory  furnace  must 
first  be  raised  to  a  sufficient  degree  of  heat;  then  the  upper  furnace 
charged  with  coal  and  ore:  as  the  one  melts  it  drops  from  the  cruci- 
ble of  the  upper  furnace  into  the  hearth  of  the  lower  furnace,  where 
it  will  be  kept  fluid,  until  sufficient  is  collected  to  be  drawn  oS.  It 
is  believed  that  a  sufficient  flame  may  be  produced  from  anthracite 
coal  to  heat  the  reverberatory  furnace,  by  introducing  a  small  jet  of 
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fltetm,  as  has  been  done  bj  the  Meases.  WeChefeUs,  of  Philaddphla. 
If  bitamlnooa  ooal  were  vsed  in  the  Ivwcr fennoe,  it  wonU  probablr 
not  affect  the  qnalitj  of  the  iron,  as  it  would  be  always  cormd  with 
fluid  cinders. 

The  author  of  these  sngmfions  melted  iron  ore  verj  easil j,  in  a 
small  air  fiimace  with  anthracite  coal,  the  only  difficulty  met  with 
was,  that  the  metal  chilled  on  the  hearth  of  the  fvrnace.  If,  in 
this  experiment,  there  had  been  means  of  keeping  the  melted  metal 
flaid,  tne  ore  might  hare  been  smelted  Tery  fast,  on  a  small  scale,  as 
there  was  no  difficulty  in  keeping  up  a  sufficient  degree  of  heat  to 
melt  the  ore  in  the  furnace,  above  the  ttttfert^  or  opening,  for  the  in- 

Sess  of  the  air.  The  result  of  this  experiment,  and  a  knowledge  of 
e  fact,  that  a  Terr  powerful  air  draught  may  be  obtained  by  the 
mode  above  referred  to,  (viz.  the  water-draught,)  and  a  belief  that  a 
blast  given  by  bellows  is  not  so  conducive  to  the  rapid  combustion 
of  anthracite  coal,  as  a  more  uniform  and  general  blast,  has  induced 
me  to  make  these  sug^stions  to  those  who  feel  a  sufficient  interest 
to  make  experiments,  m  order  to  accomplish  so  important  an  object. 

LdHmotij  Penn.jJiugti9tf  183 1. 


On  Bloiting  Rock».  By  Robert  Hare,  3f.  /).,  Pro/esior  (fChem- 
Utry  in  the  UnivertUy  of  Pennayivanitu 

An  account  has  latelv  been  published  of  the  death  of  a  workman, 
near  Nprristown,  dreadffully  bruised,  and  lacerated,  by  the  blasting 
of  a  rock.  I  have  ascertained  that  the  process  for  blasting  rocks  may 
be  rendered  safer  than  the  firins  of  a  fowling  piece,  by  a  new  appli- 
cation of  ealvanism.  I  was  led  to  make  this  improvement  in  conse- 
quence of  an  application  by  a  patentee,  (Mr.  Moses  Shaw,)  for  as- 
sistance in  perfecting  his  patented  mode  of  blasting  rocks  by  an 
electric  discharge  from  a  Leyden  Jar. 

'  In  a  letter  dated  June  1st,  1831,  he  says,  <^  I  have  been  enea^ed 
in  blasting  rocks  by  means  of  a  fulminating  powder,  introduced  into 
several  cavities,  and  ignited  in  alt  of  them  simultaneously,  by  a  spark 
from  an  electrical  machine,  by  which  means  masses  of  a  much  laiger 
size,  and  of  a  much  more  suitable  shape,  for  any  object  in  view,  may 
be  procured,  than  by  the  old  plan.  I  have,  however,  to  lament  my 
inability  to  succeed  in  this  method  of  blasting  during  a  great  part  of 
the  year,  when,  in  consequence  of  the  unfavourable  state  of  the  wea- 
ther, the  ignition  cannot  be  eflecled  by  electricity  in  any  mode  which 
I  have  devised,  or  which  has  been  suggested  by  others,  although  I 
have  consulted  all  the  best  informed  professors  to  whom  I  have  had 
access." 

It  occurred  to  me  as  soon  as  this  statement  had  been  made  by  Mr. 
Shaw,  that  the  ignition  of  gunpowder,  for  the  purposes  he  had  in  view, 
might  be  effected  by  a  galvanic  discharge  from  a  deflagrator,  or  calo- 
rimotor,  in  a  mode  which  1  have  long  used  in  my  eudiometrical  ex- 
periments to  ignite  explosive  gaseous  mixtures.    This  process  is  free 
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fron  the  mcertaif^T  ^^iph  ^  alwa^  9^01^.  wr  leu  at^pdat^jt  V^Pji 
(he  emploQrmeDt  ofmecbanicalelectiricitjr  for-  si^noila^  pi^rpps.^s. 

The  expectation  thus  arising  Has  ^Jnce  heen  {\i\\j  yerified.  I  haxe 
Ignited  as  vianj  a»  twelve  charges  of  gupp9Vfder  at  the  dptance  pf 
one  htt^dred  a^d  thirty  feet  from  the  galvanic,  w&chi^e  ewpjoye^. 
This  distance  is  much  greater  ^an  19  neceasarj  tot  th^  ^fety  ojf  the 
operator^  as  the  deflaerator  may  be  ahi^ld^  89  aa  ^9t  tp!  ^  injtjif ed 
Igr  the  ezploaionji  aod  by.  means  ^f  levers  and  PMUeya»  U  vm  he  nQiade 
ta  act  at  any  d^tauce  which  may  be  p^eferaMe.  Ther^.  ^  nn  limit 
to)  (he  number  of  charges  which  n^y  be  thus  ^i^edi  excepting  Ap^ 


iippoy- 

.    ,     ,       .       ,      i^r^Ue  at  cyice  a  grc^t 

number  of  charges  in  as  many  perforations  so  drilled  \n  ^  rocH  ^a  to 
^-operate  siipultan^^My  V^  the  same  plan^  ^y  these  W?4ns  it  is 
conceived  that  the  stone  may  be  separated  int^i  Urge  pria^iatiq  91* 
tabular  p^^sae^^  ypstead  of  heing  reduced  tc^  irregular  (i^q^^ts  pf 
an  inferior  size-  The  object  tp  which  (  propp^e  ^pw  to  cfijl  attep- 
^ian  m^re  particular^  is,  a  inodificat\(M»  of  il^e  com^^^iu  process  of 
blasting  by  que  chargei  which  re^ders  that  pf9cess  pf^rfectlj;  ^(1^ 

This  part  of  th^  SMDJ^et  I  shall  introduce  dj  premising  that  fiflii\qst 
all  th?i  accidei^tf^  which  have  ta^en  place  \n  blaatilig  rocksj^  t^^v^,  0^9- 
curred  \i^  que  of  the  three  fctllowii^  qioc^es: 

Istt  Th^  explosion  has  tt^k^  pjace  p^emfttufdy,  Mprfi  ^P  Pp^ 
rator  has  had  time  to  retire. 

£pdi  A  prem<^ture  explosion  has  e|[^8ued  from  a  apf^fk  prpdvced 
by  thef  collision  firising  fropi  ramming  into  tbf^  cur^nce  of  ti^9  pe|^oii[f- 
tion,  containing  the  powder,  the  brickdust  or  sand  emplqyoj  to 

Sd.  The  fire  not  reaching  the  charge  after  the  expiration  of  f  pe- 
riod uqusually  long,  and  the  operator  returning  to  ascertain  the  cause 
of  the  supposed  failure,  an  explosion  ensues  when  he  is  so  near  as  to 
suffer  by  it,  as  in  the  instance  near  Norristown,  lately  published. 

The  means  of  communicating  ignition,  to  which  I  have  resorted, 
arc  as  follows: — 

Three  iron  wires,  of  whica  one  is  of  the  smallest  size  used  for  wire 
gau^,  the  others  of  the  size,  (No*  24,)  used  by  bqttlera,  arf^  firmly 
twisted  together.  This  is  best  accomfkli&hed  by  attaphipg  them  to 
the  centre  of  the  mandril  of  a  lathe,  which  is  made  to  royolve  while 
the  other  ends  of  tiie  wires  are  held  by  a  vice,  so  ^  to  keep  then^  in 
a  proper  state  of  tension.  Aftor  being  thus  twist^di  1^  amail  pi^rtfon 
is  uqtwistecj,  so  as  to  get  at,  i|nd  divide,  the  lai^r  wiros  by  means 
of  a  pair  of  nippers.  In  this  way  the  smaller  wiro  is  rendered  tlie 
sole  mean  of  metallic  connexion  between  the  larger  oni^s.  The^o  Hre 
tied  in  a  saw  korf,  so  made  in  a  piece  of  dogwood  a8  to  seoMre  them 
from  working,  which,  if  permitted,  would  cause  the  smaller  wire  to 
break  apart*  At  ope  enp,  the  twist  formed  of  the  wires  is  soldered 
to  the  bottom  of  a  tin  tube  of  a  size  to  fill  tho  perforation  in  the  rock 
to  sueh  a  height  a«  may  bo  doemed  proper*  This  tube  beim^  sup- 
plied with  gunpowder,  the  orifice  is  closed  with  a  cork,  perforated 
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to  that  the  twisted  wire  may  pass  out  through  it  without  touching 
the  tube  at  any  point  above  that  where  the  finer  portion  alone  inter- 
Tedes.  To  the  outside  of  the  tube  a  copper  wire,  about  No.  16,  is 
soldered,  long  enough  to  extend  to  a  copper,  or  leaden,  rod  proceed- 
ing from  one  of  the  poles  of  a  galvanic  deilagrator,  or  calorimotor. 
The  wire  passing  through  the  cork,  from  the  inside  of  the  tube,  is  in 
like  manner  made  to  communicate  with  the  other  pole.  The  con- 
nexions between  the  wires,  rods  and  poles,  should  be  made  bj  means 
oF  soft  Solder,  previously  to  which  we  must  imagine  that  thfe  tube 
has  been  introiduced  into  a  perforation  made  for  its  reception  in  m 
rock  to  be  blasted.  The  tin  tube  may  be  secured  within  the  rock  by 
the  usual  method  of  ramming  in  brickdust  or  sand,  by  means  of  m 
punch,  having  holes  for  the  protection  of  the  wires  of  communicatioti 
already  described. 

The  apparatus  being  thus  prepared,  by  a  galvanic  discharge,  pro- 
duced by  the  movement  of  a  lever  through  a  quarter  part  of  a  cir- 
cle, the  finer  wire  is  ignited,  in  the  place  where  it  intervenes  solely 
in  the  circuit,  so  as  to  set  fire  to  the  surrounding  gunpowder. 

As  the  enclosure  of  the  gunpowder  in  the  tube  must  render  it  im- 
possible that  it  should  be  affected  by  a  spark  elicited  by  ramming, 
as  no  means  of  ignition  can  have  access  to  the  chaise  besides  the 
galvanic  discharge;  and  as  this  can  only  occur  by  design,  with  an  in- 
tention to  commit  murder  or  suicide,  or  from  unpardonable  neglect, 
it  is  inconceivable  that  an  explosion  can  take  place  in  this  method 
of  blasting,  when  any  person  is  so  situated  as  to  suffer  by  it. 

It  must  be  obvious  that  in  all  cases  of  blasting  under  water,  the 
'  plan  of  the  tin  tube,  and  ignition  by  a  galvanic  circuit  must  be  very 
elieible. 

I  hope  Mr.  Shaw  may  meet  with  the  patronage  which  his  project 
merits. 

RoBT.  Hare. 


FRANKLIN  INSTITUTE. 

Expiosions  of  Steam  Boilers. 

The  committee  appointed  to  investigate  the  causes  of  explosions 
in  steam  boilers  have  had  the  subject  under  consideration  for  some 
time^and  have  pursued  with  as  much  diligence  as  possible  the  course 
of  experiments  instituted  with  a  view  to  shed  light  on  this  question. 
These  experiments  require  much  nicetjr  and  care;  and  the  members 
of  the  committee  are  all  so  much  occupied  in  their  own  private  busi- 
ness that  the  inquiry  is  necessarily  protracted.  Some  of  the  results 
which  they  have  already  obtained,  they  believe  to  be  curious,  and 
they  will  not  fail  in  due  time  to  lay  them  before  the  public.  Th^r 
present  intention  is  to  communicate  a  portion  of  the  letters  which 
they  have  received.  Although  the  replies  to  their  circular  have  not 
been  so  numerous  and  detailed  as  they  might  wish,  yet  the  com- 
mittee have  been  favoured  with  many  very  interesting  commttnica- 
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lions  which  thej  beliere  it  would  be  an  tct  of  iDJuitice  to  their  mn- 
thors  longer  to  withhold  from  the  public. 

ladependentlj  of  the  general  information  which  thej  are  talcolat- 
ed  to  give,  the  circulation  of  these  letters  maj  be  productive  of  other 
advantages*  Bj  put^lishing  the  opinions  of  able  and  intelligent  ob- 
servers,  the  committee  hope  to  elicit  a  discussion  of  them  bv  others* 
Such  a  discussion  cannot  fail  to  enlighten  us  still  more  on  the  nume- 
rous causes  of  the  accidents  which  have  occurred. 

The  committer,  moreover,  are  under  the  impression  that  many  acute 
and  intelligent  observers  have  been^  from  an  excess  of  diffidence  as 
to  their  taients  for  writing,  induced  to  suppress  their  communica- 
tions. Perhaps,  after  seeing  the  nature  of  the  information  required, 
they  may  feel  disposed  to  contribute  their  share  to  the  general  stock. 
Facts,  plainly  and  clearly  statecf,  aro  the  most  valuable  contribution 
which  can  be  made;  and  there  is  scarcely  a  practicnl  mechanic  oa 
our  western  waters  who  may  not  be  able  to  communicate  something 
thai  has  escaped  the  attention  of  others.  If  any  letters  should  come 
in  a  form  not  exactly  fitted  for  publication,  the  committee  would, 
with  the  permission  of  their  authors,  revise  them  with  that  view. 

To  avoid  any  appearance  of  partiality,  the  committee  have  deter- 
mined to  publish. tiiese  letters  in  the  order  of  their  date,  but  they  have 
been  induced  occasionally  to  deviate  from  this  rule,  so  as  to  eroup  to- 
gether such  as  refer  to  the  same  accident.  By  exhibiting  the  views 
of  different  writers  upon  the  same  explosion,  in  one  continued  series, 
it  will  be  easier  to  come  at  the  truth  as  to  its  real  cause.  Thus,  for 
example,  in  relation  to  the  Helen  McGregor  and  Caledonia,  the  com- 
mittee will  have  the  pleasure  of  presenting,  in  the  next  number,  se- 
yeral  letters  which  mutually  confirm  each  other. 

In  order  to  collect  all  that  bears  upon  that  investigation,  the  com- 
mittee are  induced  to  commence  their  publication  with  the  reprint 
of  a  very  interesting  pamphlet  published  niany  years  since  in  this 
city,  but  wliich  has  now  become  very  scarce.  For  the  copy  which  is 
in  their  possession,  the  committee  are  under  obligations  to  Roberts 
Vaux,  Esq.  the  chairman  of  the  committee  of  councils  to  whom  this 
•  matter  was  at  that  time  referred. 

/.  Report  of  the  Joint  Committee  appointed  by  the  Select  and  Comnum 
CotmcUtf  on  the  subject  of  Steam  Boatt. 

The|oint  committee  of  the  select  and  common  councils  appointed 
to  consider  ^  whether  any^  and  if  any^  tvhat^  regulations  can  be  en* 
forced  in  rdation  to  the  use  of  steam^  employed  in  propelling  boats  for 
the  accommodation  of  passengers^  which  arrive  at,  and  depart  fromf 
the  wharves  unthin  the  jurisdiction  of  the  corporation:^^  and  also, 
(should  it  be  necessary,^  "  to  prepare  a  memorial  to  the  legislature  of 
the  state,  soliciting  its  tnterposition,  effectually  to  control  the  use  of 
steam  inpassage  boats,^*  Report: 

That,  sensible  of  the  importance  of  the  duty  assigned  them,  they 
have  devoted  much  time  and  attention  to  the  investigation.  They 
have  availed  themselves  of  the  learnfng  and  experience  of  scientific 
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ehtrtiftetiS  >Aio^  iMiA^t^  tandifh  Mil  abte  itlaflmfliaitfs  ni  tdvtee 
on  the  subject,  are  entitled  to  Mkttowle^Mnefite  irhfeh  the  ^Mtntinit* 
t«e  take  frfeaMtie  in  tetfderitag  for  thetAMves^  an^  ^n  be^iilf  <of  Ikeir 
CNNiinl^i^tiK 

GdA^iiced  bjr  tlift  notoiiets  atf^  afflkting  f«e^  that  AuhmIIi  19%  taul 
b««fli  fretftie^Eitly  ^^tftit^yed  in  conEfeqikence  of  the  IMstiftg  f)f  tlte 
beiften  of  «t6aDii  ^^Mgines,  used  in  natigathig  boat»»  it  becaine  a  puMifr- 
nent  and  interesting  qu^estMn  with  the  toininittee»  wheihet  w^  mi 
tE/hai  qg^fstfuid  modi  could  bt  adapted  t6  prevent  Mch  expl&i^oi^  to 
Ihe  gMitlemen  pnevieosly  aliuded  to,  the  inquiry  Va«  mtaiitttedi 
Their  opinio  or  the  tae^cesBitj  of  legal  interference,  with  a  plan  for 
teatiog  theitreng^<^tioilerS)  and  contemplating  the  attachment  to 
the«i  ^f  tiaftt?  valve's,  to  be  ptaced  beyond  the  readi  t>f  the  capHce 
e^fertawerity  of  engineers,  beittg  Attniehed,  it  was  with  a  cireiitisr  nolo 
tilinsml!ito4  to  thto  pt^rietors  of  those  steam  boats  which  pass  apon 
the  Detaware,  and  accompanies  this  report,  nambet^  1. 

A  disposition  to  acqaiesce  in  the  r^ulations  and  nfrecaatiottS)  ikm 
tirg^sled,  was  Mmifested  by  the  persons  to  whom  tWy  Wei^  pjN^pos* 
ed;  bat  it  was  alleged  by  some  of  them,  that  theif  adoption  wewM  not 
proV^e  ai^ainst  eUl  the  casoalties  incident  to  the  mahageoiieht  of 
vMMm  engmes  which  mig^t  nrodace  o^plosion.  It  was  represented^ 
that  rtve  plan  was  calcnlat^  to  give  nnj^stifiaU^  confidente  to  the 
ptMc,  ttiat  thereby  the  use  of  high  eteam  wouM  b^  sanctioned,  wiM 
th  fact,  the  most  destructive  con^eqaences  must  in^^tably  be  Vfeitcrt 
apon  every  person  on  board  vessels  propellefd  by  it>  should  an  ^cci* 
dent  from  any  caase  whatever  happen  to  a  boiler,  wHh  which  it  was 
chargfc^.  And  it  was  furthermore  affirmed,  that  the  fracture  of  Mi- 
ers  containing  steam  of  the  pressure  <0rdinai4tt  nsed  in  b^ts^  conid 
not  subject  passengers  to  injury,  inasmuch  as'such  occatrences  Had 
freqnently  taken  place,  producing  no  other  in<coteveniebce  ttian  delay 
tb  repair  them. 

^Vfth  conaidetations  of  this  Mature  tii^  HnyrnVnittee  tould  not%utbe 
kbproBsed,  whether  they  regarded  the  responsibility  fait^y  attachable 
ta  thettiselv^,  in  ^*ecommendin^  a  x^oarse  for  councils  Vo  parsne,  xfc 
anticipated  the  unhappy  and  afflicting  consequeti<M  that  might,  in 
the  range  of  probability,  occur  to  those  whose  reliance  for  safety 
^hoald  be  npon  the  entire  security  of  the  plan  proposed. 

A  new  train  of  reflection  being  thus  excited,  the  committee  were 
induced  again  to  apply  to  the  gentlemen  who  had  previoualy  aided 
them  with  their  advice,  from  whom  they  solicited  the  favour  ot  an- 
swers to  the  questions  exhibited  in  the  aocament  numbered  i!^  bere- 
with  submitted. 

The  replies  to  those  inquiries  are  contained  in  the  communications 
iiumb^red  &,  4^  and  5 — now  famished. 

Much  valuable  and  important  information  waa  derived  from  those 
letters,  the  nature  of  which  has  induced  the  committee  to  Ibelieve, 
that  the  use  of  steam  employed  in  passage  boata^  is  a  subject  so  deeply 
and  extensively  interesting  to  society,  as  to  render  municipal  enact* 
ments  inadequate  to  a  complete  regulation  of  those  estabushments* 
to  the  higher  authority  of  the  state  legislature,  they  would  therefore 
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wHt  dey'is^)  aAd  itft  }^>irtt  thlbrc^  Buch  legal  tesMihtH  aa  Ifalb  oty^t 
fMM'ifestly  iNsdttiHMk 

With  this  ntw^  they  I'espiecirull j  Mbmil  th«  ph>^ety  of  eoll««t» 
iii{g  fbHher  FactB)  Vo  aetttompany  a  m^eMuHal  to  tte  B^ttt  and  Hoaaii 
of  ReplitteMtiEitiVes  ^  the  coAmonwellth  df  Plsnaaylvank  at  ili  tti* 
suing  session. 

Rofis&tii  Ykm^ 
Wif.  BMttto, 


dnkifadd^Ma,  /ti/jr  14, 18l!r. 


Hoiu  Bklrirati 


(No.1.) 

(0IR0VLAR«) 

The  aahappr  conseqnakices  which  kava  resdltad  (nm  the  afc^iiai 
mi  of  the  boilers  of  steam  ansitaesi  employed  in  propellMf  boats 
for  the  aecomteedation  of  traTellerSy  has  excited  serious  and  jest  ap^ 
prehensioos  in  the  public  mind^  prejudicial  to  thb  interasta  of  tfaise 
▼alnabla  estaUlshments,  and  reauicuM;  the  iaterpoAitbn  of  aueh  iril 
are  intrusted  with  the  guardianslup  of  the  oommoa  weUare.  Uadslr 
i  of  this  ^haraotark  the  select  and  coramen  ceuaeUs  of  tin 


itnpresstons  of  this  ^haraotar^  i 

dtj  of  Philadelphiay  appointed  a  joint  comsuttee  to  inuiake  what  rt* 
gttlattotM  ought  to  be  enforced^  in  relation  to  the  tase  or  steaim^  ho  te 
as  their  authority  might  ektend  to  vessels  aavifjated  by  that  ajpal^ 
which  arrive  at^  and  depaHfrofl^  the  wharyea^  within  the  jarisdiatkm 
of  the  corporatkNu  ^hat  coAsuttiBe  aniious  to  learn  mm  disinter 
rested  personsi  of  unquestteaable  scientific  knowledge^  what  modi 
could  Ik  adopted  to  riender  the  boilers  of  steam  boats  perfectly  safc^ 
addressed  a  letter  to  Profeseor  Cooper,  Joseph  Cloudy  Jaioob  Perkins^ 
and  Frederick  Gtaff^  in  answer  to  which  those  gentlemen  haVe  fur-* 
nished  the  opintoas  herewith  ezhibitedw  Previously^  however^  to  the 
adoption  of  any  teeasurea^  predicated  upon  this  report,  it  was  coUi^ 
cei^  to  ba  most  respectful  to  subout  it  to  the  proprietors  Of  steam 
boats.  I  comply^  therefore^  with  the  directions  of  the  eomnuttee^  in 
tkitnaaitttii^;  thii  circulaiv  with  a  request  that  on,  or  beibre^  the  iU^th 
inatantf  information  may  be  eomlnunicated,  whether  the  plan  prti* 
posed  will  be  acceded  to  by  those  interested,  or  not 

Very  respectfully^ 

RonsHTS  Vavx^ 
Ckmnnfmtfthe  CkmndHee of  Sehei tmd  O&mmm  Onmcib 
PhUiadelphia,  6  mo^  (June)  18,  leir. 

Tb  Roberts  Yaux^  Esq* 
Chmrman  tf  a  Joini  Cafnmiate  of  iht  SOett  tmd  tmmwn  (k^/auStb 

vf  the  tUy  iff  PMMtdpkuL 

The  committee  to  whom- was  referred  the  question^  ^  whdher  rnngf^ 
aniwhat  qfeehud  mode  em  be  mdopttdj  to  render  iht b&Uon  efrioam 
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engmee  emphged  in  prepelUng  boaiSj  free  from  the  danger  efexfifh 
eion^*  htTiog  met,  and  jointly  coDsidered  the  Bubject,  are  of  opinion, 

lliat,  for  the  purpose  of  preserving  the  credit,  and  securing  to  the 
public  the  benent  of  conyejance  bj  means  of  steam  boats,  some  re- 
gulations are  absolutely  necessarj,  and  maj  be  adopted  without  in- 
jury to  the  owners  of  vessels  so  navigated,  whose  interest  ought  to 
coincide  in  this  respect  with  the  interest  of  the  public. 

That  two  improvements  are  very  desirable:  if  adopted,  would 
prove  sufficient  to  ensure  the  safety  of  the  passengers  from  the 
dreadful  accidents  which  have  lately  taken  place,  by  £e  bursting  of 
boilers,  and  the  explosion  of  steam  strongly  heated:  these  are, 

Fvretj  to  adopt  and  enforce  the  following  regulations,  viz.  allow- 
ing every  captain  or  owner  to  navigate  his  vessel  with  steam  raised 
to  whatever  temperature  he  thinks  most  expedient  for  his  own  pur- 
poses, he  shoula  be  compelled  to  permit  inspectors,  appointed  by 


he  proposes  permanently  to  use,  by  filling  them  with  water,  and 
loading  a  pipe  with  the  weight  necessary  to  give  to  the  boiler  the  re- 
quired pressure.  This  can  be  conveniently  manaeed  by  pressure  on 
Bramah's  principle,  and  need  not  occupy  an  hour's  time.  Thus,  if 
the  captain  proposes  to  work  with  steam  pressing  vrith  a  force  of  ten 
pounds  on  the  square  inch,  let  the  boiler  be  tried  with  a  pressure  of 
twentjr  pounds  on  the  square  inch;  and  then  with  a  force  of  fifieea 
pounds  per  square  inch.  If  it  stands  this  trial,  it  may  reasonablj  be 
presumed  to  bear  the  reauired  pressure  of  ten  pounds  per  square 
inch,  until  the  next  monthly  period  of  trial  appointed  by  law.  To 
make  it  sure  that  the  engine  shall  not  be  worked  in  any  intermediate 
time,  by  means  of  steam  affording  ahig;her  pressure  than  that  requir- 
ed, let  a  separate  safety  valve  be  provided,  and  kept  locked  up  in  a 
box  connected  with  the  steam  engine  apparatus,  of  which  box  the 
inspector  appointed  by  law  ought  to  be  permitted  and  required  to 
keep  the  key,  which  K>ox  should  not  be  opened  till  the  next  period  of 
inspection.  This  safety  villve  should  be  regulated  to  the  pressure 
required,  and  at  which  the  steam  engine  is  to  be  actually  worked. 
80  that  however  high  the  common  exposed  safetv  valve  may  be  load- 
ed by  those  whb  work  the  em^tne,  the  safety  valve,  locked  up,  shall 
effectually  prevent  the  use  of  any  higher  pressure  than  that  permit- 
ted. . 

A  second  improvement  would  be,  to  separate  the  steam  engine  ap- 
paratus by  strong  partitions  erected  between  this  and  the  part  of  the 
vessel  occupied  by  the  passengers:  which  partitions  should  be  so  con- 
structed as  to  be  decidedly  the  stronffest  part  exposed  to  explosion, 
should  such  an  event  take  place.  Hence  the  planking  of  the  sides 
of  the  vessel  near  to  the  steam  engine  apparatus,  and  Uie  part  of  the 
deck  that  covers  it,  should  be  purposely  made  somewhat  weaker  than 
the  partitions,  and  more  liable  to  be  torn  or  blown  away  by  an  ex- 
plosion, which  in  such  case  could  not  affect  the  passengers. 

The  comouttee  beg  leave  to  observe,  that  such  trials  of  the  strength 
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of  boilef*8  are  on  the  same  principle  with  the  acknowledged  neces- 
sity of  trying  the  strength  and  resistance  of  all  kinds  of  fire  arms: 
and  that  the  periodical  repetition  of  these  trials  is  made  necessary 
by  the  unavoidable  wear  and  tear  of  the  machinery  to  which  a  steam 
enfnne  is  exposed. 

The  second  improrement  is  suggested  from  the  common  practice 
of  gunpowder  makers,  who  are  also  liable  to  daneerous  explosions^ 
and  who  make  those  ^ides  of  their  rooms  weak,  mere  an  explosion 
can  do  the  least  damage  when  forced  by  the  strength  of  the  other 
sides  to  take. that  direction. 

The  committee  further  observe,  that  the  boilers  of  the  steam  en- 
gine should  be  made  of  sheet  and  not  of  cast  iron,  which  in  case  of 
explosion  is  much  more  dangerous  from  its  fragments  than  sheet  iron. 
But  if  the  improvements  now  suggested  by  the  committee  should  be 
adopted,  it  is  hardly  possible  for  an  explosion  to  happen  at  all,  or, 
if  it  should  happen,  to  prove  dangerous  in  any  degree  to  the  passen-  L  ' 
gers  in  the  vessel.  ' 

Those  owners  of  steam  boats  who  are  willing  to  submit  to  the  nro- 
posed  regulations,  ought  to  be  strongly  recommended  to  the  public 
in  preference  to  others:  but  the  Anse  of  safety  that  a  passenger  will 
feet  in  consequence  of  these  improvements  being  adopted,  will  be  of 
itself  a  sufficient  recommendation  of  those  boats  wherein  they  are 
adopted.    All  which  is  respectfully  submitted. 

Thomas  Cooper, 
'  Joseph  CLouBy 
Jacob  Perkins, 
Frederick  Graff. 
PhUadelphiaj  June  11, 18ir. 

(No.  2.) 
TTumas  Cooper^  Joeqih  Ooudj  Jacob  Perkins^  and  Frtderick  Qrqffj 

Esquires. 

I  am  directed  by  the  joint  committee  of  the  select  and  common 
councils  of  the  city  of  Philadelphia,  appointed  on  the  subiect  of  steam 
boats,  to  submit  the  following  questions  for  your  consideration,  and 
request  the  favour  of  answers,  as  early  as  they  can  be  furnished, 
consistently  with  your  convenience. 

Very  respectfully, 

Roberts  Vaux, 
Chairman^  ^c  ^e. 
Philade^hioj  7  mo.  {July)  3, 1817. 

First  Whether  what  is  commonly  called  a  high  pressure  engine 
is,  in  your  opinion,  proper  for  a  passage  boat;  whether,  with  the  nre- 
caution  of  proving  tne  boiler  once  a  month,  and  a  double  safety  valve, 
as  proposed  by  you,  will  render  them  perfectly  safe;  and  whether,  in 
case  of  an  explosion  when  the  steam  is  at  the  ordinary  pressure  at 
which  such  engines  are  worked,  it  would  not  probably  be  &tal  to  the 
life  of  most  of  the  persons  on  board. 
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Sk^mJk  "WMkw.m  eai^iie  tiii^t,  w«rb  ^th  %  firewire  ^f  Iran 
www  to  ten  fionnds  to  the  iqii«re  inchy  would,  in  c|we  «f  explosioa, 
wnbMj  dtt  tuij  iiyurji  e^icept  to  peinons  wha  were  immediate^j  ad- 
jMfiit  tci  the  hoUer,  er  who  were  not  4e|Mmted  fr«m  it  tigr  %  p^rt^ 
tioni  and  whether  the  common  partition  in  use  in  boi^tfl  ^i^vigat^  hj 
Hm  pvwwff^  mi  the  di«liliee  at  whieh  pMBeqg^n  on  deck  or  hi  tiie 
nbin  are  frtwi  it  do  not  make  theni  Mfe? 

7%ML  Whether,  to  vour  knewledgOf  hmlers  m  tb^  lor  preswi* 
liian  hate  Ml  freqneaUy  bnrit  withoqt  any  i«|jorj  wbat^er  tq  the 
pnieengen;  and  if  anj  case  to  the  contrnry  e^tists,  ivhat  Are  tfa^  |hv- 
tieuUtre  of  it?  What  experienee  have  you  on  the  sqhjeQt  9f  eaiplo- 
eioMof  high  preftve  engines,  and  the  eoasequen^iesF 


(No.  3.) 
ToRoawTs  V4Px»{lsq. 
Chmrman  tfa  Joint  Committee  of  the  Sekct  and  Coig^mon  CamcH9 

ifthemty^PhiMel^hia- 
im^In  reply  to  the  further  question^  propose  by  the  commit- 
teoy  the  endersigned  ptetes  M  bi«%pinionf 

h  That  whetefer  be  the  ^onstruotion  of  n  ^teem  wgmp  oq  boeid 
»  boatt  the  preeautions  fUread  v  reoommeaded  in  ii  former  n^pprt  to 
the  committee,  are  indiffifmm^  tQ  the  perfoQt  sftfetj  of  th^  p«mm- 
gerSt 


ansing 
■oMte 

work  with  a  low  pressure,  yet  accidei)t9  ipwst  be  paloulatei)  Yfioa 
to  happen  to  engines  of  all  and  cTerr  construction,  at  one  time  or 
other.  In  such  cases,  the  danger  will  be  far  greater  from  engines 
worked  with  stean^  of  high  pressure,  than  with  the  common  engines 
qf  Beulton  and  Watt,  or  of  Fulton.  Even  in  ^aaes  where  the  dan^ 
arising  from  an  accident  is  trifiiiig,  the  noise,  and  the  vapour  that  is- 
sues from  a  very  small  opening  in  the  boiler,  or  other  parts  of  a  high 
Sressqre  engine,  are  sp  much  more  alarining  to  persons  ignorant  of 
le  cause,  than  when  a  siinilar  accident  bappeps  in  an  engine  of  low 
pressure,  thi|t  the  chance  of  this  happenine  well  deserves  to  be  taken 
into  the  account;  for  the  fright  and  the  alarm  may  have  serious  eon- 
sequences,  even  when  there  is  no  real  danger. 

S.  Every  engine  working  with  steam  be^rond  ten  pounds  upon  the 
square  inch,  ought  to  be  considered  as  a  high  pressure  engine. 

4.  Under  present  circumstances,  it  seems  expedient  to  give  a  de- 
cided preference  to  engines  in  steam  boats,  where  the  pressure  is 
below  ten  pounds  on  the  square  inch;  for  even  that  pressure  if  an- 
pecessary,  and  may,  and  ought  to,  be  avoided. 

IF.  With  respect  to  the  e^^plosioos  and  accidents  that  have  happen* 
ed  on  boerd  steam  boats,  in  this  country  and  in  England,  the  state- 
ments have  been  too  lopse  and  general,  to  afibrd  apy  foundation  for 
ep  accurate  and  decided  opinion,  but  enough  has  been  published,  to 
show  that  these  accidents  have  happened  from  rashnesa  or  pegli^eRce, 
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by  means  of  which,  the  steam  valve  has  been  overloaded,  or  bj  using 
machinery  ill  macfe,  or  too  much  worn.  A  steam  engine  on  the  con- 
struction of  Boulton  and  Watt,  may  rashly  or  negligently  be  loaded 
with  fifty  poiinds  instead  of  five  pounds;  but  it  is  manifest,  that  steam 
pressed  with  twenty  pounds  for  instance,  cannot  possibly  do  so  much 
damage,  as  steam  pressed  with  two  hundred  pounds  on  the  square 
inch.  In  the  latter  case  it  would  act  nearly  with  the  fbrcQ  of  gun- 
powder, as  there  is  good  reason  to  believe  it  has  often' done. 

6,  As  in  all  civilized  countries  passengers  i^re  under  the  protec- 
tion lof  the  law,  and  ferries  and  carriers,  whether  by  land  or  water, 
are  objects  of  legislative  confrol,  this  subject  seems  to  the  under- 
signed proper  to  be  submitted  to  the  consideration  of  the  legislature. 

Thomas  Cooper. 

Jtt/yr,  isir. 


(No.  4.)  ■• 
^  Sir, — In  answer  to  your  inquiries,  respecting  high  pressure  en- 
gines, and  those  on  the  Boulton  and  Watt  principle,  with  steam 
from  seven  to  ten  pounds  on  board  of  passage  boats,  I  submit  my 
opinion,  without  any  other  motive  than  that  for  the  safety  of  the 
lives  of  those  who  travel  by  that  convenient  mode. 

1st  As  respects  high  pressure  engines,  I  am  of  opinion,  that  if 
the  precaations  recommended  in  a  former  rejport  are  rigidly  enforced, 
perhaps  explosions  would  not  take  place;  bat  presuming  that,  with 
all  the  care  of  those  appointed  to  make  a  monthly  survey,  some  part 
of  the  work  might  be  overlooked  froin  hurrying  the  examination,  in 
order  to  have  the  boat  ready  for  the  succeeding  trip;  this  induces  me 
to  believe  that  it  is  probable  fatal  accidents  may  occur,  and  many 
lives  be  lost,  if  an  explosion  should  take  plac^. 

2nd.  An  encine  that  is  worked  with  a  pressure  of  from  seven  to 
ten  nounds  to  uie  square  inch,  with  &  boiler  reasonably  strong,  there 
can  oe  little  danger  of  explosion;  but  should  an  explosion  take  place, 
I  am  well  persuaded  that  the  danger  to  passengers  in  the  cabin,  or 
on  deck,  would  be  trifling,  providfS  the  partitions  and  deck  between 
the  boiler  and  the  cabin  are  sufiiciently  strengthened,  and  the  doarsy 
if  admitted  at  aU^  are  hung  in  such  way  that  by  the  concussion  occa- 
sioned by  the  explosion,  they  would  ny  shut;  I  would  recommend 
an  additional  passage  from  the  cabin  to  the  deck  in  the  after  part  of 
each  boat,  that  in  case  of  accidents  a  more  ready  passage  would  be 
at  hand,  without  being  obliged  to  pass  out  near  the  tK>iler,  as  is  now 
the  case  in  most  of  the  steam  boats  on  the  Delaware. 

3d.  The  only  burst  which  has  come  to  my  knowledge  in  working 
low  pressure  steam,  happened  with  one  of  the  boilers  at  the  lower 
engine  of  the  Philadelphia  water  works,  occasioned  by  the  heads  of 
the  bolts  burning  off  over  the  fire  place,  and  the  joints  parting;  the 
workmen  received  no  injury,  as  the  fire  doors  were  shut,  the  boiling 
water  passed  into  the  ash  pit 

From  all  the  information  I  have  obtained,  it  appears,  that  every 
accident  that  has  occurred  was  occasioned  by  high  pressure  steam. 

Vol.  VIIL— No.  4.^— Octobbr,  1831.  31 
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Upplied  either  in  eogioes  adapted  for  working  high  sieaoiy  or  tiioseof 
Boulton  and  Watt,  which  werq  nerer  intended  by  the  inventors  to 
carry  more  than  six  pounds  on  the  extremOb  As  the  Bonltqa  and 
Watt  engines  are  now  worked,  with  from  ten  to  twenty  pounds  pres- 
sure, I  conceive  the  danger  of  explosion  nearly  as  great,  aa  with 
those  working  at  a  pressure  of  one  hundred  and  fifty  poonds  to  the 
square  inch,  and  in  some  instances  greater,  where  the  constraction  of 
the  boilers  is  not  adapted  to  carry  nUire  than  from  aeren  to  ten 
pounds  with  safety. 

I  am  not  sufficiently  acquainted  with  the  injuries  that  have  taken 
place  by  the  explosions  of  boilers  in  working  high  steam,  to  give  any 
correct  information  on  that  subject 

In  order  to  nrove  my  assertion  in  favour  of  workiiu;  low  pressure 
steam  on  board  passage  boats,  I  submit  calculations  ofthe  dead  pres- 
sure acting  on  each  sort  of  boilers  when  ready  to  put  an  engine  in 
motion. 

The  dimensions  of  boilers  most  approved  of  for  high  steam,  are 
cylinders  of  wrought  iron,  generally  twenty  feet  long,  and  two  €eet 
SIX  inches  in  diameter,  which,  calculated  at  150  pounds  to  the  inch, 
is  on  the  whole  superficial  surface  3,595,800  pounds,  or  on  each  inch 
in  width  of  the  circumference  14,100  pounds,  or  on  the  soperficial 
foot  21,600  pounds. 

A  boiler  for  a  Boulton  and  Watt  engine,  built  on  the  same  plan, 
with  the  same  materials^  twenty  feet  long  and  seven  feet  diameter, 
calculated  at  ten  pounds  pressure  to  th^  inch,  is  on  the  superficial 
surface,  742,020  pounds,  or  on  the  circumference  2,630  pooods,  or 
on  the  superficial  foot  1,440  pounds. 

From  these  data,  it  is  obvious  that  the  latter  principle  must  be  the 
safest. 

I  am,  with  great  respect. 

Your  obedient  tumble  servant, 

Frej>.  Gbaff. 
PhUaddphia,  July  9, 1817. 

Roberts  Vaux,  Esq. 
Chairman  of  the  Select  Committee  of  Coundla  on  the  subjeci  of  Steam 

Boats. 


(No.  5.) 

PhUadelphioj  Sih  Jult/^  1817. 

Sir,-— In  reply  to  the  further  questions  proposed  by  the  commit- 
tee, the  undersigned  is  of  opinion, 

1st.  That  all  engines,  worked  with  a  pressure  above  frem  fire  to 
seven  pounds  the  square  inch  are  unsafe,  unless  the  precautions  al- 
ready recommended  in  a  former  report  to  the  committee  are  adopted. 
That  engines  which  work  with  a  pressure  of  seven  pounds  and  be- 
low, need  only  a  second  safet;^  valve,  without  the  proof;  for,  should 
an  explosion  take  place,  experience  shows  (hat  the  passengers  would 
be  perfectly  safe.  There  is  no  doubt,  that  in  case  of  an  explosioo, 
the  higher  the  steam  the  greater  the  danger;  but  engines  may  be  so 
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congtincted,  that  there  would  be  no  danger,  eren  with  a  pressure  of 
150  pounds  to  the  inch.  Boilers  may  be  made  to  withstand  the  pres- 
sure of  600  pounds  to  the  inch,  and  if  proved  often  enough  to  detect 
anj  defect  occasioned  b^  corrosion,  6r  otherwise,  it  would  seem  that 
no  explosion  could  possibl  j  take  place. 

2na.  If  boilers  were  made  so  weak  as  to  be  sun  of  bursting  at  a 
pressure  of  seven  pounds,  or  below,  there  would  be  but  little  or  no 
danger  from  such  explosions;  but  boilers  have  many  modifications; 
soine  will  burst  at  the  low  pressure  of  four  pounds,  when  others  will 
not  burst  at  SOO  pounds.  The  boilers  that  are  constructed  to  bear 
the  pressure  of  twenty  to  fifty,  or  sixty  pounds,  the  undersigned  is 
of  opinion,  are  the  most  dangerous,  since  it  is  more  easy  to  get. the 
steam  up  to  thilt  height,  than  to  raise  it  to  from  150  to  300  pounds. 

8d.  As  far  as  the  knowledge  of  the  undersigned  extends,  all  ex- 
plosions that  have  taken  placcy  where  the  engines  have  been  worked 
at  seven  pouifds  and  below,  have  done  no  injury  to  the  passengers. 
It  is  the  boilers  that  have  been  made  to  bear  a  higher- pressure  than 
seven  pounds  to  the  inch,  which  have  proved  so  fatal;  but  had  the 
owners  known  their  strength,  and  been  provided  with  safety  valves 
properly  adjusted,  no  explosions  would  have  taken  place,  unless  they 
had  been  constructed  like  the  two  on  the  Mississippi*  which  have  pro- 
duced such  disastrous  consequence^.  This  form  of  boilers  shoufd 
certainly  be  abandoned;  no  safety  valve,  nor  anjjr  precaution,  would 
make  them  secured'  These  boilers  are  cvlindrical,  and  have  flues 
passing  through  their  centres.  The  misfortune  has  not  happened 
by  the  bursting  of  the  boilers,  but  has  been  occasioned  by  the  flue, 
where  the  fij*e  is  built,  being  heated  to  such  a  degree,  when  the 
water  has  been  suffered  to  get  too  low,  so  as  to  colrapse  and  make 
an  opening  for  the  steam  and  water  to  rush  out.  This  was  the  case 
with  the  Washington  and  Constitution.  At  the  Pittsburg  nail  fac- 
tory,  where  Evans's  most  improved  boilers,  had  been  used  for  a  num- 
ber of  ;^ears,^  it  was  apprehended  thatit  was  time  to  replace  them, 
and  while  new  boilers  were  making,  one  exploded  when  the  steam 
was  at  sixty  pounds.  When  examined,  it  was  found  that  a  piece  was 
blown  out  at  the  top,  about  four  by  six  inches.  It  removed  a  few 
bricks,  but  occasioned  no  mischief.  It  was  found  that  the  thickness 
of  the  iron  was  reduced  by  corrosion  to  less  than  one  sixteenthf  of 
an  inch,  at  the  spot  where  the  explosion  took  place.  The  undersign- 
ed has  not  been  informed  particularly,  as  to  the  other  disastrous 
explosions,  but  he  believes  several  have  taken  place  at  as  low  as  twelve 
or  fifteen  pounds  pressure,  and  that  such  ought  to  be  considered  as 
high  pressure  engines. 

Tours,  respectfully, 

Jacob  Perkins. 

Roberts  VAux,  Esq. 
Chairman  of  the  Select  Committee  of  Councils  on  the  subject  of  Steam 

Boats. 

*  This  rapid  corrosion  was  occasioned  by  the  use  of  mineral  water:  since 
river  water  has  been  used  no  such  event  has  taken  place* 
t  When  new  it  was  fire  sixteenths. 
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On  thM  SinuAyift  and  Managemma  of  Steam  Engine  Bmkrs*     By 

Col.  S.  H.  Long,  U.  S,  Engineer  Corpi. 

TO  TRB  COXXXTTXX  Of  TRX  TRAKKLIV  IVSTITimE. 

Philadelphia,  July  9,  18S0. 

GEMTLSMENy^-At  jour  rcquesty  I  have  the  pleasure  tp  aabmit  a|few 
hast  J  remarks  in  reference  to  defects  in  the  construction  and  ma* 
naeement  of  the  boilers  of  hidi  pressure  steam  enginesyand  to  the  ac- 
cidents liable  to  result  theretrom,  to  which  I  shall  take  the  liberty  to 
add  a  few  observations  on  the  menns  of  preventing  their  explosion* 

The  Western  En^neer,  which  was  constructed  under  mj  ipkose* 
diate  direction,  and  m  which  the  exploring  expedition  under  mj  com* 
mand  travelled  from  Pittsburg  to  the  CoancU  Blois,  in  1818|  bad 
thiree  cylindrical  boilers,  about  15  feet  long,  and  20  inches  io  diame- 
ter, the  iron  of  which  thej  were  made  beins  -^  inch  thick.  The  po- 
sition of  the  boilers  was  horizontal^  and  Uieir  direction  parallel  to 
each  other,  and  to  the  sides  of  the  boat*  The  fire  places  were  located 
at  the  front,  and  immediately  beneath  the  two  exterior  boilers.  The 
flues  extended  backward  from  the  fire  places  quite  to -the  aft  end  of 
the  boilers,  where  they  united  under  the  centre  boiler»  and  were  re- 
turned through  a  single  flue,  to  the  front,  and  thence  ascended  through 
the  deck  of  the  boat,  passing  upward  in  a  chimney  about  19 ieet  high. 

The  ordinarv  working  pressure  of  .the  steam,  was  96  pounds  to 
the  square  inch,  as  indicated  at  the  safety  valve.  On  some  occa- 
sions, the  pre38ure  was  raised  to  128  ppunas  per  square  inch. 

No  precautions  were  taken  to  cleanse  the  boilers  of  the  mud  taken 
in  from  the  turbid  waters  of  the  Mississippi,  till  we  had  ascended 
about  iro  miles  in  that  river;  when,  in  consequence  of  the  difficulty 
of  generating  a  sufficiency  of  steam,  it  was  thought  best  to  examine 
and  cleanse  the  boilers.  On  removing  their  caps  we  discovered  that 
a  large  quantity  of  mud  had  been  collected,  which  was  not  equally 
distributed  in  tlie  boilers,  but  appeared  to  have  been  accumulated  in 
greatest  abundance,  at  those  parts  of  the  boilers  which  had  been  sub- 
jected to  the  greatest  heat,  wnile  other  parts  were  comparatively  ex- 
empt. For  example,  those  parts  of  the  exterior  boilers,  immediately 
above  the  bridge  at  the  backs  of  the  fire  places,  and  especially  that 
portion  of  the  centre  boiler  immediately  above  the  junction  of  the 
two  exterior  flues,  were  incrusted  with  mud.  to  a  very  considerable 
thickness.  The  mud,  or  rather  crust,  on  the  portion  last  mentioned, 
waft  at  least  two  inches  thick,  and,  on  further  examination,  it  was 
found  that  this  portion  of  the  boiler  had  been  enlai^d,  or  blown  out, 
{bladder-like,)  till  the  apex,  or  extreme  surface,  olthe  enlargement 
had  receded  from  the  original  cylindrical  surface  of  the  boiler  about 
H  inches.  An  explosion  was  no  doubt  prevented  in  this  case  by  the 
cracking  of  the  mud  crust,  and  the  admission  of  water  through  the 
cracks,  the  former  being  occasioned  by  the  enlargement  of  the  inte- 
rior surface  of  the  boiler  at  that  place,  and  the  latter  serving  to  cool 
the  enlarged  side  of  the  boiler  before  an  explosion  could  take  place. 
It  has  frequently  been  observed,  in  reference  to  the  steam  boil- 
ers employed  in  the  western  country,  and  especially  to  those  in 
which  steam  is  generated  by  the  heat  of  an  intense  coal  fire,  that 
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those  parts  of  the  boiler  ex|MMed  to  the  pntest  heat,  soon  became 
oxidiMd,  and  redpoed  io  thickneas  by  exToliatioDS.  This  is  proba- 
bly to  be  aoconnted  for  ob  the  supposition  that  in  conseqnence 
of  the  rapid  produetimi  of  steam,  a  verjr  thin  atmosphere  of  it.  is 
fomlecl  on  the  interior  surface  of  the  boiler, -at  such  points  as  are 
exposed  to  intense  hept,  and  ]»reventB  the  water  from  coming  into 
immediate  contact  with  the  boiler. 

In  the  sprinK  of  182(\  I  embarked  at  Pittsbaig  on  board  of  the 
steam  boat  Telegraph  for  St  I^tmis.  The  boat  was  entirelj  new; 
had  her  cabin  above  the  main  deck;  her  boilers  in  th^  bow;  and  her 
engine  and  paddle  wheels  at  the  stem.  The  snpply  or  force  pump, 
was,  of  course,  -connected  with  the  engine,  and  the  water  had  to  be 
eonye jed  to  the  boilers  through  a  distance  of  at  least  60  feet  The 
suppij  pipe  was  of  wrouglit  iron;  it  ascended  from  the  eneine  to  the 
upper  decky  passed  along  theupper  deck  to  the  aft  end  of  uie  boilers, 
descended  to,  and  entered,  a  horizontal  pipe-  situated  midway  from 
the  top  to  the  bottom  of  the  bmiers,  and  communicating  with  them 
respectiyelj  at  or  near  their  centres. 

'Amoni  a  yariety  of  accidents  that  occurred  on  board  of  this  boat, 
was  the  following,  which  is  to  be  regarded  as  haying  a  particular  re- 
ference to  the  sulgect  before  us. 

.We  had  not  proceeded  many  days  on  the-  voyage,  when  all  on 
board  were  alarmed  at  a  sudden  and  apparently  unaccountable  crack- 
ing and  knocking  in  the  supply  tube,  attended  with  shocks  in  that 
member  of  'the  machinery,  wnich  produced  copious  jets  throuffhout 
its  whole  extent  This  accident  was  no  doubt  occasioned  liy  a 
•scarcity  of  water  in  the  boilers,  by  reason  of  which  the  debouchures 
of  the  supply  tube  were  left  uncoyered  with  the  water,  and  the  steam 
from  the  bouers  jpdned  admission  into  the  supply  tube,,  and  on  com- 
ing in  contact  with  the  cold  water  of  the  tube  instantly  condensed. 

The  surest  and  safest  mode  of  applying  the  supply  tube  to  cy- 
.lindrical  boilers,  is  that  effected  by  means  of  a  horizontal  •  tube, 
situated  transyersely  of  the  boilers,  a  little  back  of  the  fire  place, 
and  beneath  the  apron  of  the  aft  part  of  the  furnace,  from  which  tube 
branches  lead  upward  and  communicate,  through  the  furnace,  with 
the  lower  part  of  each  boiler.  This  tube  has  sometimes  been  acciden- 
tally stopped,  and  the  passage  of  the  water  to  one  or  other  of  the  boil- 
ers has  been  thereby  preyented.  In  order  to  ayoid  accidents  from  a 
cause  like  this,  especial  care  should  be  taken  to  have  the  tube  large, 
and  free  from  obstructions  of  every  kind,  and  especially  from  naus, 
&C.  which  are  often  used  in  the  construction  of  cores  for  casting,  atid 
are  sometimes  inadvertently  left  in  the  tube. 

A  piece  of  timber  in  contact  with,  and  resting  upon,  the  tops  or 
upper  parts  of  a- set  of  cylindrical  boilers,  has  &en  known  to  take 
fire  from  heat  communicated  through  the  boilers,  (probably  while 
the  steam  enrine  was  in  operation,)  although  the  ignited  timber 
was  considerably  remote  from  any  fire  flue:  This  occurrence  was 
no  doubt  owing  to  the  transmission  of  heat  through  the  steam  con- 
tained in  the  boiler,  resulting  from  a  scarcity  of  water  in  the  boilers, 
by  reason  of  which  certain  portions  of  them  exposed  to  a  strong  heat^ 
were  not  covered  with  water. 
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The  mode  of  constractiiu;  furntces  for  cjlindrictl  boilers,  (in  the 
western  eoontrTi)  is  sach  that  the  heat  is  commttiiicated  to  flie  oet- 
sides  of  the  boilers,  to  the  heig^it  of  about  three  inches  aboTe  a  hori- 
zoBtal  line  passioc  through  their  centres.  MonH^ver,  the  longitodi* 
sal  fire  fines  usnaUj  introduced  into  the  boilers  are  so  sitaatM  Ihat 
their  upper  sides  nse  at  least  tathe  same  eleyation,  and  sometimes 
higher.  Hence,  unless  the  water  of  the  boilers  rises  to  a  height 
somewhat  greater  than  either  of  those  aboTe  adverted  to,  the  acci- 
dent above  mentioned,  and  even  others  of  a  more  fatal  aspect  are 
liable  to  take  place. 

These  considerations  aflbrd  a  doable  eke  to  the  prevention  of  ac- 
cidents of  this  nature,  viz.  Ist.  the  necessity  of  a  sore  test  for  de- 
termining and  maintunin^  the  proper  quantity  of  water  in  the  boilers, 
and,  2nd.  of  a  test  bj  which  an  j  difference  between  the  temperatare 
of  the  water  in  the  boilers  and  the  steam  above  it,  maj  be  detected. 

It  is  true  that  an  increased  temperature  in  the  steam  above  that'of 
the  water  is  serviceable,  in  preventing  the  condensation  of  the  former 
in  its  passa^  from  the  hotter  to  the  cooler  parts  of  the  machinery,  in 
which  last  it  must  necessarily  perform  its  functions;  nor  is  it  deemed 
impracticable  to  eflfect>this  valuable  purpose  bjjr  suitable  apparatos. 
Yet,  in  the  present  structure  of  the  steam  engine,  safety  would  be 
more  promoted  by  maintaining  a  uniform  temperature,  both  in  the 
water  and  the  steam  contained  in  the  boilers. 

I  shall  conclude  with  a  few  speoulationB,  su^sted  in  the  coarse 
of  my  limited  experience  and  observations,  in  reference  to  steam 
boilers.  The  remarks  I  have  to  offer  under  this  head,  are  grounded 
upon  certain  properties  of  materials,  which  I  am  inclined  to  think  • 
have  not  been  sufiicientty  consulted  in  the  construction  and  use  of 
machinery  generally,  and  of  steam,  boilers  in  particular. 

It  is  a  pretty  well  eatablidhed  fact,  that  the  continuity,  tenacity, 
or  strength  of  materials,  is  constantly  impaired  by  every  force  ex- 
erted upon  them,  and  by  every  action  they  perform,  whether  eontimi- 
ous  or  intermitted.  For  example,  a  rope  Or  cord  continually  strain- 
ed, gradually  parts  with  its  tenacity;  A  .spring-  continually,  or 
occasionally,  bent,  loses  its  elasticity.  A' bell,  after  having  been 
rung  steadily  for  a  long  succession  ofyears,  will  break*  The  trun- 
nion of  a  field  piece  may  be  broken  oil  by  repeated  strokes  of  a  ham- 
mer or  sledge;  the  number  of  strokes  required  for  this^urpose  being 
in  some  due  proportion  to  their  intensity,  and  the  weight  of  the  ham- 
mer. In  fine,  I  have  no  doubt  that  all  materials,  (inasmuch  as  none 
KvtperfecHy  elastic,}  are  subject  to  this  law. 

The  inference  to  be  drawn  in  relation  to  steam  boilers  is,  that 
their  strength  is  constantly  impaired  by  the  strain  exerted  upon  them, 
and  that,  m  consequence,  they  ought  to  be  more  frequently  tested 
or  proved,  in  .order  to  determine  their  ability  to  resist  the  pressures 
to  which  they  are  subjected.  It  is  believed  that,  in  most  instances, 
boilers  have  never  been  *tested  beyond  their  ordinary  working  capa- 
cities; and  that  whenever  they  have  been  proved,  a  single  trial  has 
been  deemed  sufficient  for  the  entire  duration  of  the  boiler. 

In  order  to  obviate  the  danger  attendant  on  experiments  of  this 
sort,  and  td  render  the  trial  as  economical,  easy,  and  expeditious  as 
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the  natore  of  the  case  mil  admit,  I  woald  suggest  the  following  me^ 
thod.  Ist  Let  experhneots  be  ccrefullj  uistitttted  and  madi,  fior 
the  purpose  of  determinkig  the  tenacity  of  the  different  kinds  of  iron, 
&c.  emirioyed  for  the  construction  of^ boilers,  at  all  the  varieties  of 
temperatare  to  which  thej  are  subjected  in  the  rtdaing  and  vforking 
^  or  the  steanh  From  tliese  expenments  let  a  table  be  formed  show- 
ing the  diminution  of  strength  tor  every  d^ree,  or  10  degrees  oC  in- 
creased temperature,  and  especially  for  all  temperatures  above  the 
oilins;  point. 

Snu.  Xet  a  weight  be  attached-to  the  lever  of  the  safety  valve, 
sufficient  to  produce  a  pressure  upon  the  valve,  at  least  one-fourth 
greater  than  that  imparted  by  the  nighest  steam  ever  intended  to  be 
used  in  the  boilers^  due  allowance  being  made  for  the  reduction  of 
tenacity  occasioned  by  the  degree  of  temperature  corresponding  to 
the  steam  pressure  reauired,  which  temj^rature.  may  be  aetermmed 
by  a  recurrence  to  Dalton's  tables,  showing  the  temperatures  corre- 
sponding to  different  densities  of  steam.      .  ^ 

3d.  Let  the  force  pump  be  adjusted  in'  such  a  manner  as  to  be 
worked  by  hand,  (by  means  of  a  handle  or  brake  adapted  to  that  pur- 
pose,) with  a  view  to.  communicate  by  manual  exertion  the  pressure 
requisite  to  raise  the  safety  valve. 

4th.  Let  the  boilers  be  filled  with  cold  water,  the  safety  valve  be 
closed,  and  the  forcie  pump  worked  vigorously,  till  a  force  is  com- 
municated sufficient  to  raise  the  safety  valve,  and  the  strength  of  the 
l>oiler  will  have  been  sufficiently  tested.  The  trial,  and  proof,  may 
be  made  as  often  as  occasion  may  seem  to  require,  and  the  boilers 
effectually  proved,  in  half  an  hour,  without  serious  inconvenience. 

Having  no  leisure  to  revise  and  copy,  I  must  crave  your  indulg- 
ent acceptance  of  the  foregoing  rough  minutes. 
I  am,  very  respectfully, 

.Your  most  ob't 

S.  H.  Long. 


Secure  Fastening  for  Drawer  Knobs. 

TO  TBI  BDITOB  OF  THB  JOUBVAL  OF  TBI  FEANKUH  IF8TITUTX. 

SiR^ — I  have  been  often  plagued  in  m  v  furniture  by  the  glass  knobs, 
DOW  so  much  used,  becoming  looser  and  I  find  that  no  successful  ex- 
pedient has  hitherto  been  addpted  to  remedjr  this  anno;^ance.    After 

several  fruitless  efforts,  I  have  at 
last  hit  upon  a  plan,which  I  have 
found  to  DC  completely  effectual, 
and  at  the  same  time,  it  is  very 
simple.  The  annexed  cut  being 
3  a  section  of  the  knob  and  spindle, 
will  represent  the  contrivance. 

A,  is  the  ordinary  nut.  B,  an 
extra  nut,  which  I  form  octan- 
gular, or  hexagonal,  to  make 
a  better  finish.  Putting  on  the 
knob  and  spindle,  as  usual,  I 
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screw  «p  the  nat  A,  until  the  knob  htg  the  degree  of  ti^tnen  at 
which  I  with  it  to  remaiD.  Plicing  then  a  kej,  made  of  a  plate  of 
brass  or  iron,  on  A,  to  keep  it  from  tamiag,  I  screw  B  atrongly 
against  it;  and  I  find  that  on  taming  round  the  knob  and  apindle 
thej  carrj  with  them  both  the  nuts,  ifproperlT  put  on«  The  reverse 
of  this,  in  ordinary  cases,  is  the  cause  of  the  knofaa  becoming  loose. 

The  use  of  two  nots  claminng  each  other,  is  fiimiltar  to  alt  per- 
sons conversant  with  machinery;  all  the  merit  I  claim,  is  that  of 
applying  this  well  known  contrivance  to  the  remedying  a  domest^ 
annoyance,  which,  from  its  frequent  occurrence,  may  be  termed  a 
serious  evil.  W.  H. 

jBoAimare,  Septtmbw  I5ihj  1831. 


FRANKLIN  INSTITUTE, 

Monthly  Meeting. 

The  stated  monthl/ meeting  of  the  Franklin  Institute,  was  held 
at  their  Hall,  on  Thursday  evenio^,  August  25th,  1831. 

Thomas  Flbtoher,  Vice  President,  in  the  chair. 

The  minutes  of.th^  last  meeting  were  read  and  approved. 

The  following  donations  were  presented  to  the  Institute^. 
By  Messrs. 'Carey  and  Lea. 

Tke  Family  Dyer  and  Seourevj  being  a  (Jompkte  7\tati»e  on  the 
art  of  Dying  and  Scouring. 
By  Mr.  Reuben  S.  Gilbert. 

7%«  Cabinet  of  Natural  Hiitory  and  Ameriean  BufotSports^  No. 
Byfor  August. 
By  Mrw  W.  C.  Redfield. 

Semarks  on  the  prevailing  Storms  of  the  Atlantie  Coast  of  the 
North  American  States^  by  the  donor, 

A  letter  from  Hardman  Phillips,  Esq.,  of  Phillipsbufg,  Pa^  was 
read,  accompanying  the  following  specimens,  viz: — 

Coke  made  by  the  process  of  distillation. 

Coke  made  in  the  open  air;  and 

Iron  in  the  various  stages  of  its  manufacture,  from  the  ore  to  the 
completion  of  screws. 

Mr.  Phillips  says,  *<  my  principal  object  in  submitting  these  spe- 
cimens to  public  iuspection  is,  to  invite  the  manufacturers  of  Phila- 
delphia, to  the  study  of  the  resources  of  their  own  state,  (so  well 
calculated,  if  duly  fostered,  to  render  the  country  independent  of  fo- 
reign supplies. '') 

He  also  states,  <*that  after  the  process  of  making  the  blooms, 
which  is  done  at  the  forge,  the  principal  part  of  the  subsequent  manu- 
facture is  performed  by  boys  from  the  charitable  institutions  of  Phi- 
ladelphia. Neither  is  there  a  single  mechanic  at  this  time  about  the 
works  who  has  not  learnt  his  trade  at  them." 

The  corresponding  secretary  laid  on  the  table  the  following  works 
received  in  exchange  for  the  Journal  of  the  Institute. 

RecutU  Industrid,  for  March. 
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JBibHotMque  Physico^eemiomique^  for  May. 

Annaks  ae  CMmie  ei  de  Physique^  for  February. 

Bulletin  de  la  Soeieid  d* Encouragement  pour  P Industrie  Nationale, 
for  January  and  February. 

7%e  LadUs^  Dook^  for  August. 

Southern  AgricuUuristy  for  August. 

The  JUmois  Monthly  Magazine^  for  July. 

Mr.  Keating  stated  that  the  Horticultural  Society  of  this  city  had 
issued  a  circular  asking  for  information  relative  to  the  cultivation, 
consumption,  &c.  of  dyer's  madder,  barilla,  and  woad,  which  has 
been  republished  in  the  Journal  of  the  Institute— whereupon,  thia 
subject  was  selected  for  discussion  at  the  next  meeting  of  the  Insti* 
tute. 

Thomas  Fletcher,  Vice  President. 

J.  Henry  Bulklbt,  Sec  Sec, 


AMERICAN  PATENTS. 

list  of  AMBRIOAN  patents  which  issued  in  JUNE,  1831. 

With  Remarks  and  JSxemplificatiqnSf  by  the  Editor. 

1.  For  an  improvement  in  the  Mill /or  grinding  Grain;  John 
Ambler,  Jr.,  and  Daniel  C  Ambler,  New  Berlin,  Chenango  coun^ 
ty.  New  York,  June  13. 

The  Messrs.  Ambler  obtained  a  patent  on  the  6th  of  Dec.  last,  for 
an  improved  portable  grist  mill,  the  runner  of  which  was  to  be  kept 
down  by  means  of  heavy  weigh ts;  the  present  patent  is  taken  for 
some  further  improvements  which  have  been  suggested  by  experi- 
ence. The  mode  of  hanging,  balancing,  and  driving  the  stone  has 
undei^ne  some  alteration;  but  the  principal  point  appears  to  be  the 
substituting  of  a  spring  for  the  weighing  lormerly  employed  to  keep 
the  running  stone  down.  To  a  beam  above  the  stone  <^  is  attached 
a  spring  so  placed  that  it  acts  on  the  steel  point,  and  holds  it  firmly 
in  contact  with  the  safety  rod,— which  prevents  the  upper  stone,  or 
runner,  from  rising  when  the  feed  is  fast.  In  case  any  large  articles 
pass  between  the  stones,  this  spring  yields,  and  allows  the  stone  to 
raise  sufficiently  to  let  the  airticle  pass  hetween  them."  <'  The  eye 
of  the  runner  is  to  be  made  larger  near  its  face  than  it  is  above." 

<'  The  parts  to  which  we  lay  claim  as  original  are  the  manner  in 
which  the  upper  stone  is  prevented  from  rising  when  grinding  fast, 
bv  meaps  of  a  spring,  and  the  arrangement  of  the  parts  as  specified; 
also  the  making  the  eye  of  the  runner  larger  near  its  face  than  it  is 
above;  and  the  riianner  in  which  the  upper  stone  is  balanced  and 
driven." 


2.  For  improved  modes  of  drawing  offttoo  separate  liquids^ 
whichy  by  their  unions  produce  an  effervescing  beverage;  John 
Ambler,  Jr.,  New  Berlin,  Chenango  county,  New  York,  June  13. 
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This  patent  is  taken  for  an  apparattts  sioilar  in  its  oligect  to  tint 
described  at  p^  176,  patented  to  Justice  PerklnSy  Maj  3. 


3.  For  a  Carriage  to  run  oh  Sail-ways;  William  Bryant,  and 
Isaac  Keit,  Davidson  county,  Tennessee,  June  13. 

This  carriage  is  intended  to  run  upon  a  single  rail,  in  a  manner 
resemblinK  that  of  Palmer's,  patented  in  England.  The  carriage  is 
suspended  BO  as  to  hans  below  the  rail  upon  which  the  wheel  runs. 
From  the  frame  by  which  gudgeons  of  the  main  wheel  are  sustained, 
an  arm  projects,  upon  which  there  are  wheels,  or  friction  rollers, 
which  acting  upon  the  top,  and  on  each  side  of  the  rail,  serves  to 
guide  the  carriage,  and  renders  it  unnecessary  to  use  flanches. 

The  whole  apparatus  is  described  and  figured  without  any  part 
being  designated  as  new,  although  it  is  manifest  that  the  principle 
has  no  claim  to  novelty.  The  particular  arrangement  of  the  parts 
described,  differs  sufficiently  from  that  adopted  by  Palmer  to  have 
admitted  of  a  specific  claim. 

Notwithstanding  the  apparent  simplicity  of  the  nngle  rot/,  its  em- 
ployment involves  a  complexity  in  the  adaptation  of  the  carriage,  and 
in  other  particulars  which  appear  to  be  objectionable.  We  believe 
that  Palmer's  rail  and  carriage  have  been  used  for  the  purpose  of  ex- 
periment onlji  at  all  events,  we  have  never  heard  of  any  thing  fur- 
ther respecting  them,  although  they  were  patented  three  or  four 
years  ago.  To  sustain  a  rail  at  the  heiglit  required  by  this  plan,  with 
that  degree  of  stability  which  is  necessary,  offers  such  practical  diffi- 
culties as  are  very  likely  to  prevent  its  adfoptipn. 


4.  For  a  machine  for  S/ielling  Com  and  Cleaning  Grain; 
Ezra  Bond,  Mendon,  Monroe  county,  New  York,  June  13. 

The  patentee  tells  us  that  *'  the  said  machine  constats  of  a  cylin- 
der  and  curve,  with  iron  sfMkes  in  each.  Also  wire  screens,  and 
wooden  wings  for  winnowing  grain;  and  a  revolving  apron  to  conduct 
the  grain  into  the  machine.  The  said  curve  springs  agreeable  to  the 
Quantity  of  com  or  grain  between  the  spikes  of  the  curve  and  cylin- 
aer,  all  of  which  move  by  turning  of  a  crank;  and  for  a  more  full  de- 
scription, a  drawing  is  herewith  annexed,  to  which  reference  maybe 
had,  and  which  forms  part  of  this  snecification." 

It  will  be  seen  that  a  number  of  old  acquaintances  are  congregated 
together  in  the  foregoing  description,  and  upon  examining  tlie  dif- 
ferent features  they  all  appeared  perfectly  familiar.  We,  however, 
shall  imitate  the  patentee,  and  not  make  any  claim  to  them,  .as  tliey 
make  no  part  of  our  own  offspring. 


6.  For  an  improvement  on  the  Mechanical  i^an,  patented  on 
the  27th  November,  1830;  Jas.  Barron,  Esq.,  Navy  Yard,  Phila- 
delphia, June  13. 

In  the  former  specification,  the  fan  was  made  to  vibrate,  like  a  pen- 
dulum, by  means  of  a  weight  acting  upon  wheel  work.  The  improve- 
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ment  nofr  claimed  is  the  <'  giving  motion  to  the  fans,  &c., by  means 
of  two  pulleys,  and  a  connecting  band,  producing  a  rotary,  instead 
of  the  crank  vibratory,  motion,  formerly  used." 

A  suitable  frame  is  made  to  sustain  moveable  pulleys,  and  a  weight 
which  is  wound  up  like  the  weight  of  a  jack.  Arms  project  from  the 
top  of  the  frame,  and  from  these  descends  a  rod,  at  the  bbttom  of 
which  there  is  a  ^*  cross  bar,  or  stick,  on  which  are  placed  the  fans 
and  shreds,  or  threads,  for  creating  a  breeze,  and  driving  away  the 
flies  and  moschettos." 

This  ^lan  is  much  more  simple  than  that  originally  patented,  and 
noticed  in  toI.  7.  p.  17X).  For  a  machine  to  keep  off  flies,  we  have 
employed  an  apparatus  intended  for  another  purpose,  which  is  no 
larger  than  a  quart  mug,  and  one  that  may  be  frequently  found  for 
isale  at  our  stores;  we  allude  to  the  spring  roasting  jack,  which  is 
wound  up  like  a  clock,  and  will  run  for  an  hour  or  more.  The  fan- 
ning, or  fly  driving  apparatus  occupies  the  place  of  the  meat,  and  in- 
stead of  roasting  the  dead  animal,  the  living  one  is  cooled,  and  pro- 
tected from  the  flies. 


6.  For  a  Complete  Churners  Cyrus  Baker,  Charlton,  Saratoga 
county.  New  York,  June  13. 

This  is  the  common  dasher  churn,  but  it  is  to  be  worked  by  ma- 
chinery. A  frame  is  made,  across  the  upper  part  of  which  there  is 
a  shaft  with  i|  crank  at  its  centre;  a  pitman,  or  shackle  bar,  descends 
from  this  shaft  to  the  dasher  of  the  churn.  A  large  cog  wheel  is  to 
be  turned  by  a  hand  crank,  and  this  takes  into  a  pinion  on  the  crank 
shaft,  which  works  the  dasher  up  and  down. 

Four  pages  of  description  introduce  us  to  a  knowledge  of  the  struc- 
ture of  the  foregoing  machine,  which,  after  all,  has  about  as  much 
claim  to  novelty  as  it  has  to  simplicity. 

The  claims  are  to  the  use  of  the  cog  wheel,  to  the  way  in  which 
the  holes  are  slanted  for  the  play  of  the  handle,  &c. 


7*  For  a&  improvement  in  the  Machinery  for  Spinning  Cot- 
ton^ 4^.;  John  Brown,  Stonington,  New  London  county,  Connec- 
ticut, June  18. 

Those  who  are  acquainted  with  Thorp's  ring  groove  spinner,  and 
with  the  various  modifications  of  that  invention,  which  have  been  de- 
scribed in  this  journal,  will  perceive  that  the  improvement  claimed 
by  Mr.  Brown  ccmsists  of  another  variation  in  the  mode  of  applying 
the  same  prineiple. 

*^  The  ring  is  made  of  steel  or  iron,  turned  true,  having  a  groove  on 
each  side  near  the  inner  edge.  In  this  ring  is  a  sliding  piece  let  in 
about  half  way  the  thickness  of  the  ring,  to  admit  the  travellers  for 
guiding  the  thread.  The  travellers  are  small  pieces  of  hardened  steel, 
bent  in  a  circular  form,— open  at  one  side.  They  move  in  the  grooves 
in  the  rin^  and  guide  the  threads." 

The  claim  is  to  the  **  making  the  ring  in  two  parts,  so  as  to  admit 
the  travellera^-4iardening  the  travellers;  making  also  a  double  ring 
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with  a  groore  between  them  to  admit  the  traTeller  to  ran  in  U*   Like- 
wtae  the  node  of  giTing  the  machine  an  accelerated  F»AHAn7» 


8.  For  a  machine  called  a  Se^f-balanced  Hand  Cart;  George 
Coolidge,  WatertowDy  Middlesex  county,  BfassachoficttSy  June  13. 

This  is  a  kind  of  hand  cart,  or  barrow,  for  removing;  earth  in  ex- 
cavating for  canals,  and  other  porposes.  The  bodj  is  made  with  the 
sides  sloping,  and  is  saspended  npoa  two  wheels,  4  feet  6  inches  in 
diameter,  bj  means  of  gudgeons,  or  axles,  which  are  attached  to  the 
body  near  its  npper  edge.  There  are  shafts,  or  handles,  which  are 
formed  by  the  elongation  of  the  top  timlwrs  of  the  frame  of  the  cart^ 
and  a  leg  extending  down  from  each  shaft,  like  the  legs  of  a  wheel 
barrow.  The  bottom  of  the  cart  is  made  to  fall,  being  made  in  two 
parts,  which  are  hinged  to  the  front  and  back  of  the  frame,  like  two 
shutters.  From  these  shutters,  rise  chains,  which  hitch  on  to  a  pin 
on  the  side  of  the  cart,  when  the  shutters  are  closed.  A  lever,  which 
passes  out  alongside  one  of  the  shafts,  acts  upon  the  chains,  and  low- 
ers or  raises  the  bottom. 

The  use  of  the  legs  is  to  support  the  weight  of  the  shafts,  and  the  ac- 
tion of  the  lever;  as^  were  these  removed,  the  body  would  still  remain 
suspended,  the  principal  part  of  it,  and  its  whole  load,  being  below 
the  point  of  suspension.  The  whole  of  the  body  lies  within  the  cir- 
cumference of  the  wheels,  its  lensth  not  being  equal  to  their  diame- 
ter. The  earth  is,  in  general,  to  be  dropped  by  lettmg  down  the  bot- 
tom, but  when  it  is  moist  and  adhesive,  the  body  is  to  be  inverted  by 
raising  the  shafts,  and  turning  them  completely  over. 

The  wheels  are,  of  course,  to  run  upon  planks  laid  down  for  the 
purpose.  Each  cart  is  to  contain  11  or  12  cubic  feet  of  earth,  and  a 
number  of  them  may  b^  linked  together,  and  drawn  by  horses. 

There  is  no  claim  made,  and  perhaps  the  general  plan  is  suffi- 
ciently no.vel  and  distinctive  without  particularizing  the  parts.  There 
is,  however,  one  elTort  at  exactness  which,  were  specifications  to 
be  construed  rigorously,  would  endanger  many  a  patent;  namely, 
the  precise  dimensions  of  all  the  parts.  We  are  told,  for  example, 
that  *^  the  wheels  are  4|  feet  high;  spokes  1|  wide,  and  1^  thick; 
felloes  2i  inches  wide,  H  inches  deep;  tire  2i  inches  wide,  and  i 
inch  thick."    And  so  of  all  the  other  parts. 

0.  For  a  machine  for  Chopping  Meat^  Pulverizing  Spices, 
Hommony,  fyc;  Benton  P.  Co6toii,city  of  Philadelphia,  June  la 

A  round  wooden  block  is  to  have  its  upper  end  excavated  in  the 
form  of  an  inverted  cone;  a  cylinder  of  tin,  or  other  metsl,  is  to  ex- 
tend up  from  this  excavation  to  form  the  sides  of  the  mortar.  A 
chopping  knife,  with  two  edges,  adapted  to  the  cone,  is  to  be  fixed 
on  to  one  end  of  a  handle,  or  shaft,  and  at  its  other  end  there  is  fix- 
ed an  iron  pestle.  The  shaft  is  to  slide  in  guides,  keeping  the  knife 
or  pestle  in  the  centre  of  the  cone,  and  one  end,  or  the  other,  is  to 
be  turned  downwards,  according  to  the  kind  of  work  to  be  performed. 
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There  ifl  no  claim  made,  the  whole,  wooden  mortar  and  all,  being, 
of  coarse,  considered  as  a  new  inveniiorL 


10.  For  Prcpelling  Machinerj/^  and  driving  the  Stones  in 
Grist  and  Flour  Mills;  Jeremiah  Case,  Sodus,  Wayne  countj, 
New  York,  June  13. 

This  is  for  a  reacting  wheel,  and  we  are  told  that  <<the  improye- 
ment  is  in  the  application  of  the  reacting  wheel  to  the  shaft  to  which 
the  stones  are  attached,  without  gearing;  bj  which  greater  velocity 
is  gained  with  equal  power,  than  by  any  other  method  now  in  opera- 
tion, rendering  the  use  of  gearing  unnecessary.^'  <*The  reacting 
wheel,  which  is  three  feet  diameter,  is  placed  on  the  lower  end  of 
the  shaft,  in  a  horizontal  position,  and  at  the  foot  of  the  shaft  is  in- 
serted a  concave  iron  box,  resting  on  a  pivot  of  hemlock  knot,  or  other 
hai'd  wood,  placed  upright  in  the  bridge  tree."  These  are  the  main 
points  of  the  description,  after  which  the  patentee  adds,  *<  I  further 
claim  as  my  invention,  an  improvement  on  the  reacting  wheel,  in 
the  construction  of  the  buckets  which  allow  an  equal  space  through 
them  for  the  discharge  of  the  water;  avoiding  the  inconvenience  to 
which  these  wheels  have  hitherto  been  subject  by  being  made  wedg- 
ing, and  thereby  retarding  the  motion.  1  also  claim  as  my  improve- 
ment, the  use  of  the  wo^en  pivot,  and  the  mode  of  applying  it  to 
the  concave  iron  box,  as  mentioned  in  my  description." 

The  drawing  is  a  very  poor  affair,  but  there  is  a  sketch  of  the 
wheel  intended  to  be  used,  which  appears  to  be  that  invented  by 
Calvin  Wing,  and  described  in  the  specification  of  a  patent  obtained 
by  him,  inserted  p.  S7  of  our  last  volume. 


ENGLISH  PATENTS. 

To  Thomas  Cobb,  Esq.  for  hia  invention  of  certain  improvementa 
in  the  mamtfaeture  ofpapet^  intended  to  be  appHed  to  the  covering 
rftDoBs  or  the  hanging  of  rooms^  and  in  the  apparatus  for  effecting 
the  same.     Sealed  ISth  Septembery  f  829. 

The  invention  for  which  this  patent  is  granted,  is  a  mode  of  pro- 
ducing an  embossed  surface  of  papers  intended  for  covering  walls  of 
rooms,  by  which  a  beautiful  effect  can  be  produced  on  papers  which 
are  coloured  in  the  pulp,  and  not  stained  after  the  paper  is  made,  as 
is  usual  with  paper  hangings;  and  by  which  also,  silks,  velvets,  or 
other  coloured  goods  can  be  put  unon  the  surface  of  paper,  fmd  when 
embossed  will  produce  a  rich  and  beautiful  appearance. 

SPEOIFIOATION. 

^  Mv  improvements  in  the  manufacture  of  paper,  intended  to  be 
applied  to  the  covering  of  walls  or  hansing  of  rooms,  and  in  the  ap- 
paratus for  effecting  the  same,  consist,  nrs^  in  manufacturing  tinted 
or  coloured  paper  intended  to  be  applied  to  the  covering  walls  or 
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htngivg  rooiis,  by  impressing  thrai  with  pattens  dvtiBg  the  •pera- 
tion  of  making;  secondly,  embossing  paper  with  patterm  for  ^ 
same  purpose,  after  the  paper  is  made,  and  which,  by  the  preasnreit 
receives  daring  this  operation,  is  made  to  reaemUe  plain  damask  tr 
figured  silks;  thirdly,  in  uniting  two  or  more  thickneasea  of  psper 
together  for  the  same  purpose,  previously  to  their  receiving  tfie  eia- 
bossinfff  one  of  which  may  be  coloured  paper,  and  the  other  white; 
fourth^,  in  uniting  for  the  same  puipose,  paper  with  aUka^  velvets, 
and  other  fabrics,  so  that,  if  plain,  they  may  receive  an  impressioft 
or  pattern  by  embossing,  and  may  also  be  struck  on  walls  with  the 
'  same  facility  as  paper  only  is  commonly  done;  and,  fifthly*  in  the 
apparatus  for  uniting  the  paper  or  papers,  and  other  fabriea,  as  ahore 
mentioned. .  First,  in  some  cases,  I  make  a  coloured  or  tinted  paper, 
and  in  doing  this,  I  dye  or  stain  the  rag  or  pulp  by  any  of  the  knom 
methods  of  dying  or  staining  them,  and  make  it  into  paper  in -the 
usual  way;  and  during  the  process  of  mainufacture,  ana  tfefore  it  is 
dry,  I  cause  it  to  pass  between  rollers,  and  receive  an  imjpression 
therefrom,  one  or  both  of  which  rollers  are  en^ved,  stampea*  or  im- 
pressed, or  covered  with  something^  that  will  give  the  pattern  or  figure 
reauiredy  by  which  operation  it  is  impressed,  and  receives  a  pattern 
or  figure;  or  the  same  thing  or  effect  may  be  obtained  by  using  plates 
or  otner  flat  substances,  in  or  on  which  the  required  pattern  or  figure 
is  formed,  by  laying  them  on  the  paper  in  its  way  to  the  pressing 
rollers,  so  that  in  passing  through  them,  it  receives  the  figure  or  im- 
pression. 

<*  Secondly,  in  other  instances,  and  particularly  where  I  want  a 
shining  article  to  resemble  silk,  I  make  my  paper  as  before  described, 
by  any  of  the  known  methods,  and  when  dry,  I  pass  it  through  roll- 
ers, one  or  both  of  which  are  engraved  with  the  pattern  required, 
and  at  least  one  of  them  heated,  so  that  the  impression  obtained  may 
be  stronger  and  more  shining;  and  it  is  not  necessary  the  paper  for 
this  purpose  should  be  always  colourdl  or  tinted  in  the  rag  or  palp 
during  the  process  of  manufactjire,  but  either  coloured  paper  so  made, 
or  paper  which  has  been  made  white,  and  afterwards  coloared  bjrany 
of  ue  known  methods,  will  do  equally  well  for  this  purpose;  neither 
is  it  necessary  the  paper  should  be  made  in  long  leo^s,  altboagh  I 
prefer  it  so,  and  it  may  either  be  made  so  by  machinery,  or  a  num- 
oer  of  sheets  may  be  joined  together,  or  sheets  may  be  impriessed  by 
either  the  heated  rollers  or  plates  passed  through  heated  rollers,  and 
united  in  pnttinj;  them  on  the  walls  so  as  to  form  die  pattern  intend- 
ed,  when  combined.     In  some  cases,  I  give  part  of  ;^the  impression 
during  the  operation  of  making  the  jmper,  by  which'it  is  twilled  or 
lined,  ribbed  or  striped,  by  passing  it  through  rollers  prepared  ac- 
cordine  to  the  purpose  intended,  which  causes  it  to  appear  thicker 
than  ifpressed  flat  and  smooth,  ajid  prepares  it  to  receive  a  stronger 
impression;  and  I  afterwards,  when  nearly  or  quite  dry,  pass  it 
through  other  rollers,  one  or  both  of  which  are  heated,  and  on  which 
are  oUier  patterns,  so  that  part  may  be  shining  and  other  parts  not 
so;  and  wnenever  it  is  particularly  desirable  uiat  the  paper  should 
retain  its  shining  quality  in  a  greater  degree,  I  size  it  strongly  with 
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aninud  or  vq;etaUe  BHbstances,  and  sometimes  use  gams  or  wax 
thereiD. 

<<  Thirdly,  I  contriTe  to  ttuiteWo  or  more  thkkneases  of  psfier  to- 
gether, either  daring  the  process  of  makiog,  or  afterwards^  by  intro- 
aacins  between  them  anj  of  the  glatinoas  snbstances,  or  articles, 
calcobted  for  the  purpose,  and  one  of  these  papers  may  be  <rf  any 
coloar  reqaired  for  the  outside,  and  the  other  may  be  coloured  or 
white  for  the  back,  and  may  also  be  of  a  coarser  and  stronger  descrip- 
tion than  that  which  is  intended  for  the  oatsidet  and  when  diesepa* 
pers  are  so  united,  they  are  passed  through  the  pattern  and  heated 
rollers,  or  prtesed  with'  the  plates  as  before  described^  to  ginf  the 
patteni  reauired:  and  in  general  I  prefer  thes^  doable  or  compound 
papers  to  thos^  which  are  of  one  sheet  or  thickness  only,  as  they^  take 
the  impression  and  preserve  the  patterns  better,  and  are  less  injared 
by  the  operation  of  pastine,  in  patting  them  upon  the  walls. 

<«  Fourthly,  instead  of  Uie  double  paper  before  described,  I  take 

Slain  or  figured  silks,  satins,  yslrets,  cottons,  linens,  or  other  fa- 
rics  for  the  one  side,  and  unite  these  with  paper  br  introducing  any 
of  the  glutinous  substances,  or  articles  calculated  for  the  purpose, 
between  them,  in  the  way  before  described  when  two  or  more  thick- 
nesses of  paper  are  used;  and  when  so  united,  if  the  article  is  plain 
and  wantra  to  be  fifpured,  I  emboss  it  with  any  pattern  reqaired,  in 
the  manner  before  described,  and  bjr  ribbing  or  twilling  it,  by  pass- 
ing it  through  rollers  prepared  to  give  it  thts  appearance  after  it  is 
united  with  the  paper,  I  give  an  inferior  silk  the  appearance  of  a 
much  more  valuabie  one,  and  allow  of  the  paper  thus  united  being 
pasted  and  stuck  on  walls  in  the  same  manner,  and  with  as  great  fa- 
cility as  though  it  were  paper  only. 

**  In  either  of  the  cases  before  mentioned,  I  produce  the  emboss- 
ing effect  by  means  of  a  swing  press,  where  the  figure  or  pattern  oc- 
curs but  seldom,  to  the  screw  of  which  press  a  plate  with  the  intend- 
ed pattern  is  attached,  having  a  chamber  above  it  to  receive  a  heater, 
for  the  purpose  of.making  the  impression  stronger  and  more  lasting. 
With  this  and  the  other  modes  of  embossing,  I  sometimes  use  leaf 
^old,  or  other  metallic  substances,  so  that  uSt  whole,  or  part,  of  the 
impression  may  be  covered  thereby,  (as  in  the  binding  of  books,) 
and  in  some  cases  I  take  paper  which  is  already  covert  with  gold, 
silver,  or  other  metallic  substances,  and  emlioss  and  cut  out  the 
fieure  intended,  so  as  to  fit  the  impression  made  in  embossing.  In 
otner  cases,  and  particularly  when  plain  .silks  are  united  with  paper, 
I  produce  a  pattern,  or  effect,  called  watering,  by  pressing  two  thick- 
nesses or  pieces  together  between  heated  rollers,  or  in  a  press  face 
to  face,  so  that  during  the  operation  of  pressing,  one  may  braise  the 
other,  and  produce  the  effect  described. 

«*  The  patterns  intended  to  be  employed  for  the  above  purpose, 
admit  of  all  the  varieties  of  engraving  and  impressing,  which  can  be 
used  for  embossing,  in  the  manner  before  described,  and  they  may 
be  made  to  appear  as  though  they  were  woven  in  the  matenal,  or 
embroidered  or  embossed  thereonj^  according  to  the  article  which  it 
is  intended  to  resemble,  the  intention  being  to  make  paper  appear 
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like  Bilkg,  cloths,  &c.,  of  greater  value  than  itself,  and  to  hare  a 
similar  effect  in  improving  the  appearance  of  silks,  or  whatever  arti- 
cles are  united  or  combined  witn  the  paper;  and  the  noveltj.  of  mj 
invention  consists  in  giving  thfe  improved  appearance  in  the  manner 
herein  describedi  to  papers  intended  to  be  applied  to  the  paqMMes  of 
coveting  walls  or  hanging  rooms,  as  above  stated;  I  do  not  claim  any 
thing  new  in  the  process  of  makine  paper,  farther  than  what  is  de- 
scribed under  the  first  head,  viz.  the  method  in  which  the  &^re  er 
impression  is  given  during  the  manufacture  of  the  paper  for  this  par- 
ticular purpose;  and  though  embossing  has  been  used  tor  yarioas  other 
purposes,  yet  I  claim  it  as  new  when  applied  to  P&peri  prepared  ra 
the  manner  described*  or  when  united  with  other  fabrics  for  the  pur* 
pose  of  covering  walls  o^  hanging  of  rooms,  as  above  said.'' 

{LondL  Jvur. 


To  WiLUAM  Dkttmxr,  Piano  Ihrte  Makers  for  his  invention  of  eer-- 
tain  improvements  on  piano  fortes.  Sealed  SOthJiugust^lSSJ. 

The  object  of  the  patentee  in  adapting  this  invention  to  piano 
fortes,  is  to  enable  the  instrument,  after  having  been  properlj  tuned, 
to  be  brought  into  unison  with  other  instruments  of  a  different  pitch, 
b^  raising  or  lowering  the  tone  of  all  its  strings  bj  a  siipple  opera- 
tion, instead  of  the  trouble  of  tuning  each  string  separately. 

The  plan  applies  both  to  grand  piano  fortes  and  square  piano  fortes, 
and  whether  norizontal  ,or  upright,  and  consists  in  adapting  to  the 
ordinary  construction  of  instruments,  a  seri^  of  tension  Inus  or  rods, 
with  adjustments  which  are  to  extend  across  the  instalment,-  and  to 
be  connected  to  the  block  in  which  the  pins  that  hold  the  strings  are 
fixed,  the  blocks  beine  moveable  for  a  snort  distance,  not  more  than 
a  Quarter  of  an  inch,  but  confined  bj  the  tension  bars. 

The  general  construction  of  the  piano  forte,  as  to  the  keys  and 
movements,  and  the  arrangement  of  the  strings,  jthe  blocks  for  the 
hitch  pins  and  for  the  rest  pins,  being  the  same  as  in  other  piano 
fortes,  the  novelty  consists  in  attaching  the  ends  of  a  series  of  metal 
bars,  or  rods,  to  the  hitch  pin  blocks,  and  connecting  the  reverse  ends 
of  the  same  bars  to  the  rest  pin  block;  these  bars  being  enabled  to 
elongate  or  contract  by  means  of  adjusting  screws* 
.  Supposing  each  of  the  strings  of  the  instrument  to  have  been  drawn 
up  by  the  turning  key  to  the  reauired  note,  that  is,  properly  toned, 
but  that  when  so  tuned  the  whole  should  be  found  to  be  too  flat  or 
too  sharp  to  play  in  concord  with  other  instruments  in  a  concert;  by 
simply  moving  the  adjusting  screws  of  the  tension  bars,  the  blocks  to 
which  the  strings  are  attaclied  will  bebrou^ht  nearer  together  to 
flatten  the  tone,  or  farther  apart  to  sharpen  it,  as  may  be  required, 
without  deranging  the  tone  or  notes  of  the  individual  strings. 

The  patentee  says  that  both  the  blocks  on  which  the  strings  are 
hitched,  and  that  in  which  the  rest  pins  are  set,  may  be  made  to  slide, 
but  he  prefers  tliat  the  rest  pin  block  only  should  move,  and  this  may 
be  done  by  passing  the  adjusting  screws  througli  tlie  block  into  the 
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teosion  bar,  when,  by  turning  the  screws,  the  block  will  be  moved  a 
short  distance,  and  the  tension  of  all  the  strings  will  thereby  be  in- 
creased  or  relaxed. 

The  same  effect  may  be  produced  by  means  of  wedges  or  levers, 
or  some  other  contrivances,  m  place  of  the  screws,  but  thatwhich  has 
been  described  is  preferred.  /  {lb. 


To  Joseph  Hortok,  hMtr  makers  for  his  invention  of  a  new  and , 
improved  method  of  forming  and  making  of  Jioltoio  cylinderij  guns^ 
ordnance^  retorts^  and  various  other  hollow  and  useful  articles  in 
wrought  iron,  in  steely  or  composed  of  both  those  metals.     Sealed 
nth  October,  IS27. 

These  hollow  cylinders  are  proposed  to  be  made  by  combining  a 
series  of  bars  of  iron  or  steel,  placed  lengthwise  round  a  cylindrical 
mould,  and  after  bracing  them  together  by  means  of  iron  hoop's,  and 
raising  the  temperature  of  the  whole  in  a  furnace  to  a  welding  heat, 
the.  mass  is  to  be  beaten  with  hammers  upon  a  mandril,  until  alf  the 
pieces  are  united  in  a  solid  compact  state. 

It  is  proposed  that  the  several  bars  shall  be  made  in  a  small  degree 
wedge-shaped  in  their  sectional  figure,  in  order  that  they  may  lay 
close  togetner,  when  combined  in  a  cylindrical  form,  like  the  slonea 
round  the  arch,  of  a  bridge. 

Several  modes  of  effecting  this  object  are  proposed  beside  the 
wedge  form,  as,  for  instance,  a  series  of  square  bars  may  be  laid, 
*  with  triangular  bars  intervening,  or  some  other  mode  may  be  adopt- 
ed for  bringing  the  sides  of  the  bars  nearly  into  contact,  before  th^ 
are  submitted  to  the  heat  of  the  furnace;  and  when  so  heated,  to  a 
welding  state,  the  joints  may  be  closed  by  tilt  hammers,  or  \}j  sledge 
hammers,  as  may  be  most  convenient,  according  to  the  magnitude  of 
the  cylinder  about  to  be  made. 

The  plan  is  proposed  for  making  cylinders  of  iron  or  steel  for  any 
purpose,  but  particularly  for  ordnance,  which  may  be  formed  by  these 
means,  observing  that  the  bars  for  that  purpose,  must  be  thicker  at 
one  end  than  at  the  other,  in  order  to  afford  such  additional  substance, 
as  may  be  required  towards  the  breech  part  of  i^e  piece. 

When  the  gun  has  been  thus  formed  upon  a  mandril,  and  all  the 
joints  of  the  combined  bars  rendered  perfectly  sound  b^  the  opera- 
tion of  welding,  it  may  be  bored  within,  and  turned  without  to  its 
proper  figure,  and  will  be  a  much  better  and  stronger  gun  than  any 
heretofore  made  by  the  ordinary  process  of  casting.  [7&. 


Patent  granted  to  8.  Smith,  Btdlder,  for  certain  improvements  in 
chimneys  for  dwelling  houses,  December  lAth,  1830. 

This  patentee  proposes  to  constitute  chimnejs,  or  rather  flues,  of 
iron  tubes  to  be  cast  of  appropriate  lengths  and  diameters,  accordUig 
Vol.  VIII.— No.  4 — October,  1831.  33 
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to  the  intended  capacity  of  the  flae.  These  are  to  be  built  into  the 
wall,  and  constitute  k  circular  opening  lined  with  iron.  Each  piece 
of  pipe  is  cast  with  one  end  somewhat  enlarged,  to  receive  the  soialler 
ena  of  the  succeeding  piece,  and  when  the  chimney  flues  are  to  be 
turned  fpom  the  straight  course,  kneed  or  bent  pieces  of  pipe  are  in- 
troduced to  give  any  required  curvature. 

In  addition  to  the  introduction  of  cast  iron  tubes,  to  constitute 
chimney  flues,  Mr.  Smith  claims  the  invention  of  a  method  regulat- 
ing the  size  of  the  flue  at  the  foot  of  the  chimnev,  by  the  application 
of  a  pair  of  hollow  iron  cones,  attached  at  their  bases,  which  must  be 
made  equal  to  the  flue  in  diameter.  A  cross  piece  is  attached  to  the 
apex  of  the  upper  cone,  whose  ends  move  in  slots  made  for  their  re- 
ception in  the  lower  piece  of  tubing.'  From  each  of  the  cross  bars 
two  chains  pass  over  two  pulleys  fixed  in  the  chimney,  a  small  dis- 
tance above  the  cones,  where  the  two  chains  ace  connected,  and 
passed  down  through  an  aperture  coinciding  with  the  axis  of  the 
cones,  where  it  is  furnished  with  a  counterpoise.  And  by  this  the 
cones  may  be  elevated  so  as  to  close  the  chimney  entirely,  and  to  an- 
swer the  purpose  of  a  chimney  board,  when  firesVre  not  wanted;  or 
they  may  be  lowered  to  regulate  the  opening  to  any  assignable  size, 
according  to  the  required  draft,  depending  upon  the  quantity  and 
kind  of  fuel  employed. 

There  is  nothing  new  in  the  first  part  of  this  patent,*  for  a  plan  of 
making  flues  of  iron  pipes  wa^  proposed  several  years  ago. 

Mr.  Smith's  method  of  adjusting  the  size  of  the  flue  to  the  draft 
required  appears  to  be  new,  and  likely  in  many^cases  to  prove  useful. 

[Regis,  of  Arts.- 


Patent  grarUed  to  Michael  Donovan,  of  Dublin^  for  an  ifnprovtd 
method  (f  lighting  places  with  Gas.    April  16, 18S1. 

It  is  a  well  known  fact  that  hydrogen  cas,  obtained  from  the  de- 
composition of  water  by  its  being  passed  through  red  hot  iron,  or 
masses  of  ignited  charcoal,  will  readily  burn  if  lighted  when  it  comes 
in  contact  with  the  oxygen  of  the  atmosphere  as  it  issues  from  a  pipe; 
and  that  its  illuminating  powers  under  such  circumstances,  are  so 
small  as  to  render  pure  hydrogen  inapplicable  to  the  purposes  of  gas 
lighting.  To  augment  the  illuminating  properties  of  hydrogen,  gene- 
rated under  such  circumstances,  by  the  admixture  of  some  other  gase- 
ous material,  is  the  object  of  Mr.  Donovan's  invention.  He  proposes 
to  convert  spirits  of  turpentine,  or  similar  substance,  into  vapour 
by  the  heat  of  the  gas  burner  itself  in  the  following  manner: — 

The  hydrogen  gas  in  its  passage  to  the  burner  passes  througli  a 
metallic  cavity  immediately  connected  with  the. burner,  and  in  this 
cavity  is  introduced  a  quantity  of  wire  gauze  to  give  extended  mer 
tallic  surface.  Into  the  interior  of  this  cavity  is  introduced  a  con- 
stant supply  of  turpentine,  which  being  spread  over  the  metallic 
surface  ot  the  wire  gauze,  becomes,  by  the  heat  of  the  burner,  con- 
verted into  vapour  in  the  cavity  where  it  mixes  with  the  hydrogen; 
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giving  to  it  a  gufficient  qQantity  of  carbon  to  produce  the  illaminatinc 
powers  required.  If  too  mucn  of  the  vapour  of  turpentine  be  mixed 
with  the  gas,  the  issue  of  an  inconvenient  quantity  of  smoke  from 
the  burner  will  take  place;,  and  when  too  small  a  proportioa  of  this 
vapour  is  introduced,  a  deficiency  of  light  will  be  the  consequence: 
andt  therefore,  great  care  must  be  taken  to  proportionate  the  size  of 
the  burner,  the  supply  of  hydrogen^  the  size  of  the  metallic  cavity 
and' surface,  and  the  supply  of  turpentine,  to  produce  the  greatest 
quantity  of  light  with  the  least  smoke.  [lb. 


Patent  granted  to  Benjamin  Rotoh,  Barrister  at  Law^  for  improved 
Guards  J  or  Protectors  fbr  horses^  legs  and  feet ,  under  certain  cir- 
ciimstances.    March  18,  1831. 

The  improved  guards  here  contemplated  are  to  be  made  of  caout- 
chouc. When  it  is  to  be  applied  to  a  horse's  foot  the  neck  is  to  be 
cut  from  a  caoutchouc  bottle,  it  is  then  to  be  softened  by  immersion 
in  hot  water,  and  drawn  over  a  block  made  in  the  form  and  size  of 
the  foot  for  which  it  is  intended.  Oh  this  block  it  is  permitted  to 
cool,  when  it  will  retain  its  shape,  and  by  its  elasticity  it  will  adhere 
to  the  horse's  foot  when  drawn  on  it  On  the  exterior  of  this  shoe  is 
to  be  applied  a  sole  of  sheet  iron,  made  of  sufficient  size  to  allow  of 
its  edges  being  cut  and  turned  up  round  the  hoof,  to  keep  it  on  the 
foot,  but  it  is  also  fastened  t.o  the  Indian  rubber  by  means  of  very 
broad  and  thin  round  headed  rivets;  and  to  the  iron  soile  may  be  fas- 
tened, if  required,  horse  shoes  of  the  usual  form. 

A  method  of  making  and  applying  the  guards  for  the  legs  of  horses 
is  next  described  in  the  specincation.  For  this  purpose  both  the  top 
and  bottom  of  the  caoutchouc  bottle  are  to  be  cut  oif,  the  middle 
piece  is  then  to  be  soaked  in  hot  water  to  soften  it,  and  cooled  on  an 
appropriate  block,  as  before.  One  or  more  of  the  elastic  bands  thus 
prepared  are  to  be  applied  to  such  of  the  le^s,  or  to  the  knees,  of  the 
animal,  as  require  protection;  and  they  will  be  preserved  in  their 
places  by  the  elastic  nature  of  the  substance.  When  thej  have  been 
iajring  by  in  cold  weather,  they  aj«  apt  to  get  hard,  and  in  that  case 
it  13  recommended  that  they  should  be  warmed  before  they  are  ap- 
plied. When  they  are  to  be  used  as  bandages  it  may  be  sometimes 
necessary  to  cut  them  and  fasten  them  with* straps  and  buckles,  and 
in  that  case  the  straps  must  be  attached  to  the  caoutchouc  at  some 
distance  from  the  edge,  otherwise  they  will  be  apt  to  be  torn  off! 

The  drawings  attached  to  the  specincation  represent  a  horse's  fore 
and  hind  leg,  with  the  guards  applied  to  the  £eet  and  fetlock,  and  to 
the  knee,  as  well  as  at  the  top  and  bottom  of  a  cloth  with  a  poultice 
applied  to  the  leg. 

With  respect  to  the  time,  (twelve  months^)  which  this  patentee  has 
obtained  for  preparing  his  specification,  we  think  it  deserves  notice 
as  a  curious  illustration  of  the  laws^  delays  for  nobody  but  a  lawyer 
would  have  thought  of  requiring,  and  very  few  would  have  had  the 
means  of  obtaining,  a  whole  year  to  mature  and  describe  that  which 
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almost  any  person  at  all  acqaainted  with  the  subject  wovld  hare 
readily  accomplished  jn  half  an  hour:  for  here  are  neither  delicate  ex- 
perimental investigation,  requiring  time  to  mature  and  repetition  to 
confirm,  nor  intricate  mechanical  construction,  requiring  the'  confi- 
dential aid  of  others  to  bring  to  perfection. 

We  consider  that  the  different  periods  allowed  b^  the  present  pmc- 
tice  to  different  patentees  for  the  enrolment  of  their  specifications,  is 
one  of  the  principal  defects  of  the  system:  and  Mr  Kotch,  from  the 
experience  that  he  has  had  in  that  branchy  and  to  which  he  recently 
said  to  a  committee  of  the  House  of  Commons,  that  he  had  directed 
particular  attention,  cannot  but  be  aware,  that  if  A,*  for  instance, 
takes  out  a  patent  for  an  improvement  in  the  steam  engine,  and  takes 
twelve  months  to  enrol  the  same,  and  B  subsequently  takes  out  a  pa- 
tent, also  for  improvements  in  the  steam  engine,  and  obtains  but  two, 
four,  or  six  months  to  enrol  his  specification,  there  is  nothii^  to  pre- 
vent  A  from  inspecting  fi's  specification  in  the  enrolment  office,  and 
adopting  it  as  his  own;  as  he  was  not  required  to  give  any  descrip- 
tion of  bis  invention  at  the  time  he*  obtained  the  patent. 

It  is  not  a  little  singular,  that  Benjamin  Rotcn,  Esq.  of  Bath,  on 
the  nth  of  May,  1816,  took  out  a  patent  for  «*a  flexible  elastic  horse 
shoe,"  consisting  of  **  two  or  more  pieces  of  iron,  steel  or  any  other 
metal,  attached  either  by  the  nails  which  fasten  the  shoe  to  the  foot, 
or  by  rivets  expressly  for  the  purpose,  or  sometimes  by  both,  or  other- 
wise fastened  or  applied  to  one  or  more  pieces  of  leather,  hat,  Jniian 
rubber^  or  any  other  flexible  substance."  The  application  to  this 
circumstance  of  the  following;  extract  from  the  evidence  of  Benjamin 
Rotch,  before  a  committee  of  the  House  of  Commons,  on  the  patent 
law,  will  readily  occur  to  the  reader:— 

^  Look,  (says  he,)  at  the  danger  of  allowing  patents  for  improve- 
ments, even  with  the  consent  of  the  party,  on  articles  that  are  al- 
ready patented;  it  would  continue  a  patent  adinfinUum:  improve- 
ment on  improvement,  just  as  their  fourteen  years  are  expired; 
because  it  is  what  patentees  come  to  me  constantly  to  know,  if  they 
cannot,  for  some  little  improvement,  obtain  a  patent  on  their  own  pa- 
tent, which  would  be  an  .extension  of  the  term  to  twenty-eight  years 
instead  of  fourteen,  and  thereby  shut  the  public  out  of  the  benefit 
they  are  to  have  at  the  end  of  fourteen  years." 

Now  it  would  be  very  interesting  to  know  whether  Benjamin  Rotch, 
of  Bath,  in  1816,  beany  relation,  or  at  all  connected  with  Benjamin 
Rotch,  of  London,  in  1830. 


Patent  granted  to  William  Church,  for  certcnn  improvements  in 
the  construction  of  Boats  and  other  vessels.    March  9, 1831. 

Mr.  Church  proposes  to  employ  sheet  iron  in  the  construction 
of  boats  and  other  vessels,  as  well  as  for  rail-way  carriages.  The 
iron  plates  are  to  be  united  by  riveting,  in  a  manner  similar  to  that 
adopted  in  the  construction  of  steam  boilers;  and  the  joints  must 
be  all  made  air  and  water  tight     The  exterior  of  the  boat  thns 
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formed,  is  famished  with  a  lining  similarlj  constructed.  A  8|iace 
of  a  few  inches  is  left  between  the  exterior  casing  and  the  lining; 
and  in  this  space  is  introduced  a  series  of  iron  plates  bent  into  the 
form  represented  in  the  cut,  to  give  strength  to  the  vessel.    These 

strengthening  plates  are  secured  to 
the  casting  and  lining  bj  rivets  or 
bolts,  and  the  space  between  the  lin- 
ings is  enclosed  at  the  tcm,  ai^  *#^'  and>j  that  means  mqch  buoy- 
ancy is  obtained  from  it  in  cases  of  danger  when  the  boat  fills  with 
water.  The  deck  of  the  vessel  is  also  to  be  made  of  plate  iron, 
which  is  to  be  secured  and  strengthened  in  a  manner  precisely 
siQiilar* 

To  prevent  the  mast  from  being  injured  by  the  edges  of  the  iron 
plates,  a  piece  of  iron  tube,  of  dimensions  to  correspond  with  the  di- 
ameter of  the  lower  end  of  the  mast,  is  introduced  through,  and  firmly 
secured  to,  the  deck. 

The  top  rail  of  the  bulwarks  is  made  of  iron  tubing  connected  to- 
other by  passing  thenr  ends  into  sockets,  and  connected  with  the 
sides  of  the  vessel  by  iron  plates  bcfdt  tn  the  form  of  the  surface  of  a 
pantile  roof,  to  give  them  strength. 


A  description  of  the  Economical  Oven^  or  apparaitufor  procuring  al- 
cohol from  dough  in  tlu  process  of  baking  bread. 

Under  the  head  of  New  Process  of  Distillation^  at  page  4 1 7  of  our 
last  volume,  we  gave  some  account  of  the  invention  for  which  a  pa- 
tent was  granted  to  Mr.  Robert  Hicks  of  London,  by  which  the  alco* 
holic  vapour  arising  from  fermented  dough  in  the  process  of  bakingt 
*was  condensed  and  collected.  We  have  n6w  procured  a  drawing  of 
the  apparatus  employed,  which  will  serve  to  render  the  mode  of  pro- 
cedure perfectly  intelligible.  This  drawing,  with  the  accompanying 
description,  we  have  copied  from  the  Register  of  Arts,  for  February 
last. 


It  will  be  readily  conceived  that  the  numerous  small  fissures  in  an 
ordinary  oven  of  brickwork^  arising  from  imperfect  fittings  and  other 
causes,  render  the  material  unfit  tor  the  preservation  of  the  vapours 
given  oiT:  Mr«  Hicks  accordingly  employs  an  oven  made  of  iron  in  lieu 
of  brick;  but  the  bottom  of  the  oven  on  the  interior  side  is  lined  with  a 
pavement  of  bricks^  on  which  the  loaves  are  placed  as  usual;  a  fire  is 
made  underneath  the  oven,  at  a  proper  distance,  and  brick  flues  from 
thence  are  so  arranged  that  the  heated  air  shall  envelope  every  part 
of  the  exterior  of  the  oven,  to  diffuse  the  heat  in  the  interior  of  it  as 
uniformly  as  is  practicable.  The  door  of  the  oven  is  made  to  fit  the 
frame  accurately,  by  grinding  their  surfaces,  or  by  luting  when  set 
to  work,  and  these  parts  are  brought  into  firm  contact  by  across  bar 
and  screw  in  the  usual  manner  of  fastening  the  mouths  of  retorts. 

In  the  drawing  accompanying  the  specincHtion,  two  modifications 
of  the  apparatus  are  exhibited.    The  nrst  is  an  oblong  oven  five  feet 
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wide  and  seven  feet  long,  and  the  fire  place,  or  grated  receptacle  for 
the  fuel,  is  placed  underneath  the  middle  of  the  l^ttora,  and  is  framed 
so  as  to  be  drawn,  parallel  with  the  length  of  the  oven,  backward  or 
forward,  or  to  be  drawn  entirely  out  of  the  apparatus  i^hen  required. 
Bj  the  usual  position  .of  the  fire,  however  well  regulated  maj  be  its 
intensity,  there  is  a  liability  of  the  central  part  of  the  bottom  of  the 
oven  to  become  overheated;  partly  owing  to  the  bottom  being  lined, 
internally,  with  so  bad  a  .conductor  of  heat  as  bricks.  To  protect 
the  oven  from  this  injurious  effect,  a  large  plate  of  iron^  about  half 
the  area  of  the  oven,  and  twice  that  of  the  fire,  is  suspended  by  a 
hooked  iron  bar  centrally  to  the  bottom  of  it;  and  being  posited  about 
midway  between  the  fuel  and  the  bottom  of  the  oven,  prevents  the 
flame  and  heated  gases  from  acting  directly  upon  the  bottom  of  the 
oven.*  The  door  of  the  ash  pit  is  provided  with  an  air  regulator,  and 
the  minor  flues  around  the  oven,  (made  by  numerous  holes,  in  the 
brickwork,)  unit^  in  the  upper  part,  where  a  horizontal  flue  leads  into 
a  common  chimney. 

In  the  centre  of  the  top  of  the  oven  a  large  iron  tube  or  neck,' about 
twelve  inches  in- diameter  and  thirty  inches  long,  is  fixed  vertically, 
extending  through  the  brickwork  which  covers  the  oven.  In  this 
tube  the  vapours-  from  the  bread  are  collected,  and  are  conducted 
from  thence,  by  a  lateral  tube,  into  a  common- distiller's  worm,  which 
being  surrounded  by  cold  water  the  vapours  become  condensed,  and 
are  drawnofi* into  a  proper  receiver  for  the  liquid.*  This  liquid,  con- 
sisting of  a  mixture  of  water,  alcohol,  and  other  matters,  which  be- 
ing afterwards  recti  fled,  will' furnish  a  fine  spirit  of  wine. 

In  order  to  regulate  the  temperature  of  the  oVen,  an  iron  tube  about 
the  size  of  a  musket  barrel,  closed  solid  at  the  lower  end,  and  about 
a  foot  long,  is  suspended  vertically  in  the  middle  of  the  neck,*by 
passing  throu^  a  tapered  hole  in  the  top  of  the  latter,  whereon  the' 
tube  rests  by  its  upper  end,  which  is  spread  out  into  a  conical  or 
bell-mouthed  form  for  that  purpose.  In  this  tube  oil  is  deposited, 
and  into  the  oil  is  placed  the  bulb  of  a  thermometer,  whose  graduat- 
ed scale  above,  extending  outside  of  the  apparatus,  exhibits  the  tem- 
perature ot^  the  oil,  and,  consequently,  also  that  of  the  oven. 

The  other  modification  of  the  machine  described  in  the  specifica- 
tion varies  from  the  preceding  in  the  arrangement  of  the  furnace 
part.  In  the  first,  the  fire-grate  was  stationary  during  the  baking; 
in  the  second,  which  we  have  now  to  describe,  it  is  made  to  revolve. 
For  this  purpose  the  oven  is  made  circular,  and  at  a  suitable  distance 
from  the  bottom  of  it,  (about  a  foot,)  is  a  large  circular  plate  of  the 
same  diameter  as  the  oven,  (six  feet,)  which  turns  in  a  horizontal 
plane,  on  a  vertical  axis,  forming  a  complete  partition  between  the 
fire  place  and  the  ash  pit;  except  in  a  portion  of  the  circle  where  the 
Jire  grate  is  situated,  which  is  nearly  of  a  sectoral  form,  to  afford  a 
more  uniform  distribution  of  the  heat,  and  a  greater  facility  of  posh- 
ing the  grate  into,  or  drawing  it  out  of,  its  place,  under  the  oven.  In 
order  that  the  air  which  is  admitted  into  the  ash  pit  to  promote  the 
combustion  may  not  be  tli verted  from  its  proper  course,  that  of  pass- 
ing through  the  grate  on  which  tlte  fuel  is  deposited,  the  patentee 
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makes  the  whole  circumference  of  the  revoiying  plate  air  tight  bj 
what  is  termed  an  hjrdraulic  joint.  Near  to  the  periphery  of  the  cir- 
cular plate,  is  fixed  a  descending  rim  of  three  or  four  inches  deep, 
which  dips  into  a  circular  trough,  filled  with  water,  that  rests  upon 
the  brickwork  surrounding  the  ash  pit;  and  the  revolving  plate  being 
wholly  supported  upon  its  central  axis,  the  part  of  the  apparatus  is 
rendered  as  complete  in  its  action  as  it  is  simple. in  form.  The  mo- 
tion is  communicated  to  the  grate  by  bevel  gear  of  the  usual  kind. 


The  preceding  cut  aflfords  a  sectional  view  of  the  last  mention- 
ed modmcation  of  this  baking  and  distilling  machine,  a  a  is  the 
iron  oven;  b  b  the  brick  floor  made  level  with  the  bottom  of  the  door- 
way c;  d  the  chamber  where  the  vapours  from  the  bread  are  collect- 
ed; e  the  oil  tube  suspended  by  its  bell-mouthed  end  in  a  hole  at  the 
spherical  extremity  of  the  water  chamber; /the  thermometer  with 
its  bulb  immersed  in  the  oil  contained  in  the  tube;  g  a  large  aperture 
through  which  the  vapour  escapes  into  the  crane  neck,  /i,  leading  into 
the  refrigerating  worm  tub,  t,  wherein  the  vapour  becoming  condens- 
ed is  drawn  off  by  the  cock,  A:,  into  a  proper  recipient.  /  /  is  the 
fire  place,  of  which  m  is  the  grate,  resting  between  ledges  on  the 
large  circular  revolving  plate  nn;  ooo  are  lateral  apertures  or  flues 
in  the  brickwork,  leading  to  the  general  surrounding  flue,  ;>/),  which 
terminates  in  the  flue,  q  q^  leading  to  a  common  chimney,  not  repre- 
sented in  the  drawing,  r  r  r  shows  the  circular  water  trough  into 
which  the  descending  rim  of  the  revolving  plate  dips  throughout  its 
circumference.  «  « is  the  ash  pit;  I  the  vertical  axis  of  the  revolving 
plate,  to  which  motion  is  communicated,  either  by  a  boy  turning  the 
handle  w,  (or  any  convenient  power  applied  to  the  pulley  v,)  which 
actuates  the  bevel  gear  w  and  x.  At  y  is  the  register  to  regulate  the 
admission  of  air  to  the  fire. 

When  the  thermometer  indicates  a  temperature  of  280°  Fahren- 
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heit,  the  oven  it  at  a  proper  heat  for  the  baking  of  breads  diirio|^ 
whiQh  process,  the  heat  shmild  be  maintained  at  from  280^  to  310**, 
and  the  vapoar  drawn  off  through  the  refrigerator,  for  subscsqiieBt 
rectification  to  obtain  the  vinoas  spirit  AUer  the  bread  has  been 
baked,  and  the  pastrj,  (as  castooiarj,)  is  introduced  into  the  oven, 
the  action  of  the  condensins  apparatus  is  dispensed  with;  which  is 
effected  bj  turning  the  cock  at  the  worm  tub,  and  the  oil  tabe  and 
thermometer  being  withdrawn,  the  vapour  escapes  at  the  aperture 
therebj  Left  open.  In  the  baking  of  biscuit  also,  which,  like  pastrn 
undergoes  no  fermentation*,  and,  therefore,  contains  no  alcohol  ready 
formed,  the  vapour  isin.like  manner  suffered  to  escape. 


Eemarks  on  the  use  of  Surcharged  Steam^  with  an  account  of  experi- 
ments thereon.'^Bj  William  T.  Haycraft,  M.  D. 

The  Repertory  of  Patent  Inventions  for  July  last,  contains  the 
specification  of  a  patent  for  improvements  in  the  steam  engine,  by 
Dr.  Haycraft;  and  the  same  number  furnishes  the  following  remarks 
explanatory  of  the  views  of  the  patentee. 

The  invention  described  in  the  accompanying  specification,  is 
offered  to  the  public  in  the  full  confidence  that  it  is  a  real  improve- 
ment on  the  steam  engine,  and  well  worthy  the  attention  of  scientific 
and  practical  m^n.  I  have  for  many  years  pursued  a  series  of  in- 
quiries OH  the  mechanical  properties  of  steam,  especially  of  what  is 
usually  called  surcharged  steam,  i*  e.  of  steam  that  has  been  subject- 
ed to  a  higher  temperature  than  that  at  which  it  was  generated,  in 
which  process  the  steam  is  increased  in  volume,  with  a  proportionate  ' 
increase  in  mechanical  power;  the  process  itself  .being  effected  at  a 
comparatively  small  expense  of  fuel.  In  pursuing  these  inquiries,  I 
have  found  from  the  effects  of  surcharged  steam  in  several  experimen- 
tal engines,  that.when  the  cylinder  is  properly  constructed,  tne  power 
produced  is  far  greater  than  that  from  ordinary  steam.  Encour- 
aged by  this  success,  a  12  horse  power  ensine  has  been  erected, 
which  in  its  working,  has  proved  the  truth  of  my  principles  in  a  most 
satisfactorv  manner. 

It  will,  nowever,  be  proper,  before  giving  a  more  full  account  of 
this  engine,  to  endeavour  to  correct  some  errors  which  practical  and 
even  scientific  men  have  fallen  into,  concerning  steam  when  applied 
to  produce  power,  which  I  shall  endeavour  to  do  in  the  most  familiar 
language  the  subject  admits  of. 

It  is  generallv  supposed,  that  if  steam  be  heated  above  the  tem- 
perature at  whicQ  it  is  generated,  its  force  is  not  increased;  that  it  is 
even  diminished;  that  the  super  temperature,  by  some  means  or  other, 
kills  or  destroys  its  elasticity.  I  will  first  endeavour  to  show  how 
this  mistake  has  arisen. 

The  following  experiment  was  made  by  Mr.  Perkins,  assisted  by 
Mr.  Pepn,  Jr.  at  his  steam  engine  manufactory  at  Greenwich,  and 
similar  experiments  have  been  made  by  others* 

Surcharged  steam  was  made  by  passing  small  quantities  of  water 
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ihroagh  a  gystem  of  cait  iron  tubes,  heated  to  a  high  temperatore. 
This  surchai^d  steam  was  applied  to  Mr.  Pcnn's  engine  o^  I  be^ 
lieve,  6  horse  power;  after  a  short  time  the  engine  lost  its  power, 
namely,  as  soon  as  the  cylinder  had  acquired  a  super^temperature, 
although  there  was  abundance  of  steam. 

What  eould  be  the  cause  of  this?  Most  practical  men  would  sa j 
that  the  surcharged  steam  had  lost  its  elasticity,  and,  therefore,  its 
power  to  work  the  engine.  Messrs*  Penn  and  Perkins,  however,  dis- 
covered the  fault  and  endeavoured  to  remove  tt«  The  fault  was  that 
as  soon  as  the  cylinder  became  considerably  heated,  the  packings  of 
the  piston  and  piston  rod  could  no  longer  confine  the  steam,  and  it 
appeared  on  examination,  that  these  packings  had  become  completely 
dried,  and  therefore  easily  permeable  by  steam-^that,  consequently, 
its  force  could  not  be  exerted  on  the  piston.  To  remedy  this,  the 
surcharged  steam  was  first  passed  over  the  surface  of  water  contain- 
ed in  a  second  boiler,  by  which  process  it  rapidly  absorbed  water  till 
it  was  saturated,  when  the  engine  worked  perfectly  well.  The  reader 
will,  however,  perceive  that  in  this  case,  the  surcharged  steam, 
by  imbibing  an  additional  dose  of  water,  was  converted  into  ordinary 
ateam,  which  is  disposed,  when  introduced  into  a  working  cylinder, 
to  deposit  a  portion  of  its  water;  because  the  cylinder  is  of  a  lower 
temperature  than  the  boiler.  This  water,  by  moistening  the  pack- 
ings, renders  them,  to  a  certain  degree  at  least,  steam  tight.  The 
same  fact  has  been  observed  in  condensing  engines,  when,  from  the 
boiler  being  by  accident  almost  empty,  and  the  fire  being  urged,  so 
that  the  upper  part  of  the  boiler  was  extremely  heated,  and  the  steam 
thereby  was  surcharged,  in  this  case,  although  there  is  abundance 
of  steam  of  thp  usual  pressure,  the  engine  will  not  do  its  work. 

We  had  an  excellent  opportunity  of  observing  this  appareni  want 
of  power  in  surcharged  steam,  in  an  experimental  condensing  engine.  • 
In  this  engine  the  steam  was  surcharged  by  means  of  high  pressure 
steam  surrounding  the  cylinder.  The  piston  was  provided  with  me- 
tallic  plates,  which  acted  well:  the  piston  rod  had  the  usual  hemp 
packing.  The  engine  worked  well  for  some  time,  until  the  pietoa 
rod  had  become  considerably  heated,  and  its  packing  dried,  when  all 
at  once  a  rushing  of  air  was  heard  through  the  packing,  and  Quanti- 
ties of  air  were  pumped  up  by  the  air  pump,  and  the  engine  lost  its 
power.  The  power  could  be  restored  by  moistening  the  packing,  or 
bjT  pouring  in  quantities  of  oil,  which  latter  however  passed  through 
with  the  greatest  rapidity. 

From  the  foregoing  observations  it  will  appear,  that  the  appareiU 
want  of  power  in  surcharged  steam,  is  to  be  attributed  to  the  great 
difficult^  of  keeping  the  joints  and  packings  tight,  arising  from  the 
disposition  which  surcharged  steam  nas  of  drying  and  injuring  the 
packings. 

The  experiments  from  which  we  some  years  ago  directly  proved 
the  increased  power  of  surcharged  steam,  are  very  simple.  They 
consisted  in  accurately  weighing  a  copper  ball  containing  steam  of 
the  boilini;  temperature,  then  by  immersing  the  ball  in  heated  oil,  till 
it  attained  the  temperature  of  313%  allowing  the  surplus  steam  to 
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escape  by  a  smal)  orifice,  which  was  subsequently  closed  Yerj  acco' 
rately;  tnen  by  subtracting  the  weight  of  the  empty  ball  from  the 
two  weights,  it  appeared  that  ste^  surehai^ed  to  I W  above  the 
boiline  point,  weighs  -^  of  ordinary  steam,  it  being  still  able  to 
bear  tne  atmospherical  pressure;  thus  one  volume  is  converted  into 
ten  volumes,  each  of  which,  if  Its  temperature  be  preserved,  will 
produce  a  mechanical  power  equal  to  the  original  volume;  that  is, 
we  increase  the  whole  power  ten-fold. 

Then  the  question  became,  how  can  we  confine  this  snrdiar^ged 
steam  so  as  to  make  it  available  to  produce  power?  We  have  alreuy 
seen,  that  it  is  from  its  disposition  to  dry  the  packings,  that  sur- 
charged steam  so  freely  escapes  in  waste.  After  a  number  of  experi- 
ments with  different  fluids,  my  brother  and  myself  found  that  witer, 
when  interposed  between  the  surcharged  steam  and  the  piston,  was 
capable  of  effecting  our  obiect.  It  is  well  known  that  water  passes 
through  compact  organized  porous  bodies  with  gr4at  difficulty.  This 
is  shown  in  the  hydraulic  press,  in  which  water  under  a  pressore  of 
several  thousand  pounds  on  the  square  inch,  is  kept  tight  by  a  simple 
collar  of  leather.  To  be  assured  of  the  practicability  of  this  to  the 
steam  engine,  a  model  was  constructed  which  was  so  arranged  that 
water  could  be  introduced  between  the  piston  and  the  working  steam, 
or  not,  at  pleasure.  When  the  water  was  not  interposed,  there  was 
a  waste  of  steam  through  the  packing  at  a  pressure  of  30  lbs.;  bat 
when* water  was  interposed,  the  engme  worked  perfectly  tight  at  a 
pressore  of  above  600  lbs.  on  the  square  inch. 

Thus  we  arrived  at  two  important  facts;  first,  that  steam  is  capa- 
Ue,  by  receiving  a  super- temperature,  of  increasing  its  power  in  a 
ratio  equal  to  its  increase  of  volume;  and,  secondly,  that  by  the  in- 
tervention of  water  between  the  steam  and  the  packing,  we  are  able 
to  make  a  perfect  joint  completely  impermeable  by  steam.  It  would 
be  evident,  however,  that  if  water  were  interposed  directly  between 
the  surchai^ed  steam  and  an  ordinary  piston,  it  would  be  soon  dried 
awaj,  and  our  intentions  would  be  defeated.  For  the  purpose  of 
obviating  this,  the  arrangements  as  described  in  the  specifiation, 
have  been  made,  and  the  truth  of  the  principles  laid  down  completely 
put  to  the  test.  In  an  experimental  engine,  the  effect  of  the  sur- 
charged steam  is  very  extraordinary.  When  surcharged  steam  ii 
used,  the  engine  does  not  require  one-tenth  part  of  the  steam,  asd 
what  is  sii^ular  is,  that  the  power  of  the  engine  is  improved  thereby. 
In  this  engine,  the  boiler  is  not  sufiiciently  large  to  supply  steam  of 
30  lbs.  on  the  inch,  but  the  moment  the'steam  is  surcharged,  the  steam 
pressure  rises'  in  the  boiler  till  it  arrives  at  200  lbs.,  the  engiae  going 
with  its  full  power  the  whole  of  the  time,  after  which  the  escape  by 
the  safety  valve  is  evidently  greater  than  the  quantity  consumed  by 
the  engine.  The  surcharged  steam,  after  escaping  from  the  engtse, 
is  perfectly  invisible,  so  that  no  appearance  of  steam  can  be  obserr- 
ed  at  any  time.  This  shows  the  extreme  rarity  of  surcharged  steam. 
In  the  12  horse  power  engine  that  has  been  erected,  we  have  not  at- 
tempted to  surcharge  the  steam  to  so  high  a  degree,  for  reasons  that 
shall  be  given,  yet  its  action  is  equally  satisfactory. 
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There  is  another  point  very  important  to  practical  en^neers,  ^hich 
teems  to  have  escaped  the  notice  of  writers  on  the  subject,  and  was 
equally  unknown  to  the  celebrated  Watt,  namely,  the  production  of 
cold  untkin  the  cylinder,  occasioned  by  the  evaporation  of  water  de- 
posited on  its  internal  surface.  This  eiraporation  takes  place  every 
time  the  vacuum  is  formed,  it  of  course  occasions  a  production  of 
cold,  which  in  its  turn  causes  a  fresh  deposition  of  water,  and  waste 
of  steam.  Although  Mr.  Watt  does  not  appear  to  be  aware  of  these 
series  of  actions  taking  place,  yet  he  was  perfectly  sensible  of  the 
great  utility  of  preserving  the  temperature  of  the  cylinder.  For  this 
purpose  he  used  to  surround  it  with  steam  from  the  boiler,  thinkine 
It  to  be  sufficient  to  prevent  condensation,  that  the  cylinder  should 
be  kept  at  the  same  temperature  as  the  steam.  Had  he  been  aware 
of  the  cooling  process  we  have  described,  he  would  probably  have 
perceived,  that  to  prevent  the  evil,  it  would  be  necessary  to  surround 
the  cylinder  with  steam  of  a  higher  temperature  than  that  of  the 
working  steam;  in  which  case  no  condensation  would  take  place  with 
the  consequent  evaporation,  cooling  of  the  cylinder,  &c.  In  doing 
this,  however,  a  practical  difficulty  presents  itself;  for  if  this  be  at- 
tempted in  ordinary  engines,  the  water  is  no  longer  deposited,  and, 
as  we  have  before  shown,  the  packings  become  dry,  and  no  longer 
steam  tight  The  intelligent  reader,  on  examining  the  principles  of 
the  surcharged  steam  engine,  will  perceive,  that  this  drying  of  the 
packings  cannot  take  place,  although  the  surcharged  end  of  the  cy- 
linder should  be  raised  to  ever  so  high  a  temperature,  the  presence 
of  water  on  the  other  side  of  the  piston  will  always  effectually  pre- 
serve them  from  drying  or  other  injury. 

We  have  sufficient  proof  of  the  correctness  of  these  principles  in 
the  action  of  Woolfe's  engine.  It  has  been  supposed  that  the  saving 
of  fuel  in  this  engine,  arises  from  the  use  of  two  cylinders,  one  or 
high  pressure  ana  the  other  a  condensing  cylinder;  the  escape  of  the 
former  working  the  latter,  in  which  arrangement  the  steam  acts  by 
expansion,  as  it  is  termed.  That  the  saving  is  not  entirely  occasion- 
ed by  this  cause,  was  shown  by  an  accident  which  happened  in  an 
engine  of  this  description  at  Mr.  Newcomb's  mills  at  Stroud  Water. 
The  reader  is  aware  that  the  condensing  cylinder  in  this  engine  is 
surrounded  by  high  pressure  steam;  now  it  happened  that  the  high 
pressure  steam  jacket  was  injured,  so  that  the  engineer  blocked  op 
the  pipe  leading  into  it;  in  this  state,  the  cylinder  was  no  longer  sur- 
rounded by  high  pressure  steam,  of  course  the  working  steam  was  no 
longer  surcharged;  the  consequence  was,  that  the  engine  could  no 
longer  do  its  work.  The  jacket,  &c.  being  repaired,  the  engine  then 
went  perfectly  well.  In  this  engine  hemp  packings  are  useless,  for 
the  reasons  given,  instead  of  which  metallic  pistons  are  used,  which, 
when  the  steam  is  only  slightly  surcharged,  and  of  a  moderate  pres- 
sure, answers  sufficiently  well. 

There  is  also  a  great  advantage  in  using  steam  of  a  higher  pres- 
sure than  can  be  used  in  engines  of  the  ordinary  construction.  My 
brother,  Mr.  Samuel  Haycraft,  has  found  in  using  high  pressure 
steam,  that  in  increasing  the  pressure,  the  quantity  of  steam  expend- 
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ed  is  not  increased  ib  the  same  proportioBi  that,  in  faet,  the  quantity 
of  steam  expended,  is  only  as  the  zmiartnfot  of  the pressnre;  that  is 
if  we  increase  the  pressure  four-fold,  the  quantitj  oi  steam  required 
will  be  only  twice  as  much,  bj  which  in  proportion  to  the  power  pro- 
duced, there  is  a  saving  of  one-half:  It  we  increase  the  preaanre 
nine-fold,  the  quantity  of  steam  is  increased  three-fold,  by  which 
there  is  a  saving  of  two-thirds  of  the  steam,  and  so  on  in  the  same 
proportion*  But  this  cannot  be  effected  to  any  great  extent  in  ordi- 
nary engines,  because  the  packings  are  not  sufficiently  tight  at  higb 
pressures.  But  we  have  shown,  that  by  means  of  the  arrangements 
proposed  in  our  improvements,  our  packings  are  able  to  sustain  a 
pressure  of  more  than  600  lbs.  on  the  square  inch,  without  leakage. 
It  is  by  a  combination  of  the  principles  of  working  high  pressure  and 
surcharged  steam,  that  the  greatest  advantage  is  to  be  derived:  thus, 
we  found  in  the  experimental  engine,  .working  at  200  lbs.  pressure 
on  the  square  inch,  with  surcharged  steam,  the  expenditure  of  steam 
was  only  one-tenth  of  the  quantity  used,  when  unsurcharged  steam 
of  SO  lbs.  on  the  inch  was  used:  thus*  the  power  compand  to  the 
quantity  of  steam«  was  increased  more  than  sixty-fold,  the  engine 
vrorking  perfectly  tight 

The  12  horse  power  engine  referred  to,  has  been  constructed 
agreeably  to  the  plan  laid  down.  The  boiler  is  of  a  size  usually 
adapted  for  a  4  horse  power  engine,  and  it  works  the  engine  at  its 
full  speed,  and  at  a  full  power  of  twelve  horses,  calculating  220  lbs, 
pressure  on  the  piston  tor  each  horse,  exclusive  of  friction.  The 
boiler  evidently  makes  more  steam  than  is  necessary,  the  steam  con- 
stantly escaping  by  the  safety  valve,  when  the  engine  is  ^oing  at  its 
full  power,  although  the  fire  is  kept  low,  and  the  boiler  is  only  net 
in  a  temporary  manner,  with  a  very  short  chimney.  The  engine  also 
works  under  the  disadvmntage  of  being  completely  exposed  to  the 
open  air.  The  boiler  is  of  the  strongest  form,  being  a  cylinder  twen- 
ty-six inches  in  diameter,  and  ten  feet  long.  It  is  made  of  the  best 
ior|ed  iron;  and  has  been  proved  to  above  500  lbs.  on  the  equare 
inch.  This  engine  is  computed  to  consume  one-half  a  bushel  of  coals 
per  hour,  being  about  one-half  of  the  quantity  required  in  a  Woolfe's 
ensine  of  the  same  power. 

In  this  engine  we  have  not  attempted  to  carry  the  surcharging 
and  high  pressure  to  its  greatest  extent,  as  without  so  doing,  the 
effect  sufficiently  answers  our  expectations,  and  the  saving  of  fuel  is 
so  great  as  to  make  any  further  saving,  at  least  in  a  fixed  engine,  of 
comparatively  small  consequence.  , 

But  the  superiority  of  this  engine  is  not  confined  to  its  saving  in 
coals,  for  it  is  evident  that  its  saving  in  water  is  still  greater.  When 
yff%  consider  that  in  all  engines,  and  especially  in  hi§h  pressure  ones, 
a  great  quantity  of  water  is  thrown  up  from  the  boiler  into  the  cylin- 
der with  the  steam,  which  has  been  estimated  by  practical  men  to 
be  full  one-half  of  the  whole  quantity  used,  we  shall  perceive  that 
as  by  the  surcharging  plan  the  whole  of  the  water  is  converted  into 
steam,  the  saving  of  water  will  be  twice  as  great  as  the  saving  in 
steam.  Now  the  saving  in  steam  is,  on  the  lowest  calculation,  cam- 
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pared  uUh  vrdindry  highpraiute  engines^  three^fourthB  of  the  wbole 
quautitj,  the  surcharged  steam  engine  requiring  onlj  one-fourth  of 
the  coalSy  wili  require  only  one-eighth,  of  the  water.  In  applying 
this  to  the  subject  of  locomotive  engines,  we  will  consider  it  in  the 
following  way:— First,  the  load  required  for  supplying  the  engine, 
consists  of  one  part  of  coals  to  six  parts  of  water,  because  one  pound 
of  coals  will  boil  off  six  pounds  of  water.  Therefore,  if  we  suppose 
the  load  necessary  to  supply  the  engine,  to  be  two  tons,  the  weight 
ofthecoals  would  be  -  -  Cwt    5    2    £4 

The  weight  of  the  water,  -  •  34    1      4 

Cwl  40  0  0 
By  the  use  of  the  surcharged  steam  engine,  the  quantity 

of  coals  will  be                -               -               -               1  1  SO 

The  weight  of  water                  -               -               -        4  1  4 

5     2    24 
So  that  there  would  be  a  saying  of  the  load  required, 
equal  to  ...  Cwt.  34    1      4 

The  great  advantaee  of  lessening  the  load  in  a  locomotive  engine, 
especially  if  intended  for  the  road,  is  self  evident;  it  will  in  effect 
be  increasing  the  power  of  the  engine,  and  of  course  the  velocity  of 
the  carriage.  AUo,  by  thus  lightening  the  load  necessary  for  the  en* 
gine,  we  shall  be  able  to  carry  such  an  increased  supply,  that  we 
shall  be  enabled  to  travel  three  or  four  times  the  distance  without 
fresh  loading.  We  shall  also  be  able  to  increase  the  steam  power  to 
a  great  extent. 

It  must  be  familiar  to  the  reader,  that  the  two  obstacles  to  the 
complete  success  of  locomotive  engines  oh  the  common  road  are,  the 
want  of  steam  power  ade<]uate  to  the  load  required,  and  the  too  fre- 
quent necessity  for  stopping  to  take  in  a  fresh  supply  of  water  and 
coals.  These  t^o  obstacles  the  surcharged  steam  engine  will  com- 
pletely remove. 

The  surcharged  steam  engine  ma^  also  be  made  more  compact  in 
its  form  than  any  other,  arising  chiefly  from  the  smallness  of  the 
boiler,  or  generator,  required. 

It  should  also  be  observed,  that  this  estimation  Of  the  saving  of 
fuel  and  water,  is  on  the  least  favourable  scale.  I  have  shown,  that 
by  combining  a  considerable  steam  pressure,  (200  lbs.  on  the  inch,) 
with  completely  surcharging  the  steam,  the  power  produced  was  in- 
creased sixty-fold,  compared  to  that  produced  by  an  equal  quantity 
of  steam  not  surcharged.  This  almost  incredible  effect  was  produc- 
ed by  the  application  of  a  moderate  fire  directly  to  the  surcharged 
part  of  the  cylinder.  This  engine  has  been  frequently  worked  in  this 
manner  for  several  hours  during  many  months,  yet,  although  the  cylin- 
der is  of  brass,  it  was  never  in  the  least  iniured  by  the  fire;  also  the  pis- 
ton packing  and  the  other  joints  were  always  perfectly  tight.  Even 
should  it  be  apprehended,  that  in  the  course  of  time,  the  cylinder 
might  be  injured,  that  part  of  it  which  is  exposed  to  the  fire  may  be 
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replaced  in  a  few  hours,  bj  a  new  spare  piece,  withoot  in  the  least 
distorbiDg  the  working  part  of  the  cylinder,  piston,  &c.  On  this  plan^ 
the  saving  of  steam  may  be  carried  on  to  an  almost  unlimited  ex- 
tent 

The  only  objection  of  moment  which  has  been  made  by  the  manj 
practical  men  who  have  seen  tjie  engine  is,  that  owing  to  the  large 
size  of  the  piston  rod,  which,  in  fact,  may  be  considered  as  a  second 
piston,  there  is  an  increase  of  friction.  This  is  certainly  true,  but 
at  the  same  time,  the  advantages  arising  from  the  arrangement  are 
so  great,  and  the  power  is  so  much  increased^  that  it  must  be  eonai* 
dered  in  the  same  light  as  Watt's  addition  of  the  aiir  pump  to  the 
condensing  engine,  which  although  from  its  friction,  &c.  it  reqaires 
some  power  to  work  it,  yet  at  the  same  time,  it  adds  so  much  more 
power  to  the  engine,  that,  on  the  whole,  it  is  a  real  improvement 
From  the  small  size,  however,  of  the  cylinder  in  this  engine,  it  is 
evident  that  its  friction  must  be  less  than  that  of  a  condeuslng  en- 
gine. 

Many  also  object  to  the  use  of  high  pressure  engines,  from  a  tdis- 
taken  idea  of  the  danger  attending  them*  Perhaps,  on  the  whole, 
however,  they  are  even  safer,  owing  to  the  greater  precaution  used 
in  haying  a  boiler  or  generator  of  the  greatest  possible  strength.  In 
the  engine  we  have  erected,  the  boiler  has  been  proved  to  a£>ve  500 
lbs.  on  the  square  inch,  so  that  it  would  require  an  error  of  more 
than  400  lbs.  on  the  square  inch  to  render  it  unsafe,  which  error 
can  hardly  happen:  on  the  other  hand,  few  low  pressure  boilers 
would  be  safe  at  a  pressure  of  25  lbs.  on  the  inch,  so  that  an  error 
of  !20  lbs.,  should  the  safety  valve  be  obstructed,  would  be  danger- 
ous. In  the  surcharging  engine  especially,  the  boiler  is  so  small, 
that  its  safety  is  secured.  The  reader  is  aware  that  Woolfe's  engine, 
as  improved  by  Mr.  Hall,  works  with  a  high  pressure  boiler,  yet  its 
working  gives  general  satisfaction.  The  surchai^d  steam  engine 
may  indeed  be  considered  nearly  the  same  in  one  of  its  principles 
witn  Woolfe's,  namely,  the  working  with  surcharged  steam,  except- 
ing that  in  the  latter,  the  steam  is  only  very  slightly  surchareed.'  In 
our  engine,  the  steam  is  completely  surcharged,  and  the  full  advan«> 
tage  of  the  principle  is  thereby  obtained.  Woolfe's  ensioe  also,  being 
on  the  conaensing  plan,!cannot  of  course  be  used  for  locomotive  pur- 
poses, and  from  its  being  somewhat  complicated,  perhaps  is  not 
quite  so  well  adapted  for  navigation;  although  for  mills,  &c.  it  is  the 
best  engine  hitherto  known.  The  surcharging  en^ne,  from  its  com- 
pactness, its  great  saving  in  coals  and  water,  and  its  increased  pow- 
er, is  peculiarly  adapted  for  these  purposes,  and  I  have  but  little 
doubt  but  that  its  use  will  eventually  become  general. 

To  express  in  a  few  words  the  principal  feature  of  the  surcharged 
steam  engine,  we  would  say,  that  it  accomplishes  the  important  de- 
sideratum of  having  a  perfectly  steam  tight  piston  packing.  It  should 
be  recollected,  that  it  was  the  opinion  of  the  celebrated  Watt,  that 
the  chief  cause  of  the  waste  of  steam  in  the  steam  engine,  is  the  want 
of  tightness  in  the  piston;  and  it  is  known  that  he  laboured  many 
years  in  endeavouring  to  effect  this  object.    Since  that  time,  it  ham 
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been  attempted  by  many  of  the  most  skilful  engineers  without  suc- 
cess* 

The  other  feature  is,  that  by  means  of  a  proloneed  piston  or  plunger, 
there  is  a  complete  separation  between  the  surcharged  end  of  the  cy- 
linder and  its  working  part,  by  which  means,  the  steam  can  be  work- 
ed in  a  completely  surchargecl  or  rarefied  state,  and  the  piston,  being 
also  coverea  with  water,  is  effectually  preserved  from  injury. 


Remarks  on  the  eonstmction  and  peculiarities  of  the  four  Enginfis  em- 
ployed  at  the  competition  for  the  prize  given  by  the  Liverpool  and 
Mancheeter  Rail-way.  f*rom  Wood^s  Treatise  on  Rail-roads.  .New 
edition^  ISSU 
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Area  of 
firesrate 
in  feet 


Rocket  •  . 
Sans  Pareil 
Novelty  . 
Old  Engines 


Area  of  raH- 
ent  surface  io 
feeu. 


6, 
10. 
1.8 


Area  of  e 
nieativs  Surface 
Infeeu 


20. 
15.7 
9.5 
11.5 


Cubic  feet  of 
water  evapo- 
rated per  bour 


iir.8 

74.6 

33. 

29.75 


Lbs.  of  cuke  re- 
quired to  evapo- 
rate a  cubic  root 
of  water. 


18.24 
24. 

15.92 


11.7 
28.8. 

18.34 


In  examinihff  ther  above,  we  find  a  very  important  effect  in  the 
economy  of  fuel,  produced  by  the  Rocket  over  the  old  engines,  in 
the  proportion  of  11.7  to  18.34,  supposing  the  heating  powers  of  coke 
and  coal  to  be  equal*.  The  cause  of  this  is  very  obvious,  and  is  en- 
tirely  attributable  to  the  use  of  the  tubes  of  small  diameter, 'present- 
ing such  an  area  of  surface  to  the  water  in  the  boiler.*  These  tubes 
were  nsed  at  the  sug^stion  of  Mr.  Booth,  treasurer  to*the  Liverpool 
and  Manchester]  Rau-way  Company,  ^nd  nothing,  since  the  intro- 
duction of  those  engines, has  given suchan  impulse  to  theirimprove- 
ment 

With  a  less  area  of  fire  grate  than  the  old  engines,  the  surCsce  ex- 
posed to  the  radiant  heat  of  the  fire  is  as  20  :  11.5,  and  the  surface 
exposed  to  the  communicative  power  of  the  heated  air  and  flame,  as 
117.8 :  29.75,  nearly  four  times  as  great.  • 

Nor  is  this  the  only  difference;  in  the  old  engines,  the  area  of  the 
tube,  (of  22  inches  diameter,)  for  the  passage  of  the  flame  and  heat- 
ed air  to  the  chimney,  was  380.13  inches;  and  of  this  large  body  of 
flame  and  air  passing  through  the  tube,  only  an  extent  of  surface  of 
69.11  inches,  was  exposed  to  the  water  in  the  boiler.  In  the  Rocket 
engine,  the  area  of  heated  air  and  flame  in  25  tubes,  3  inches  each 
in  diameter,  was  176.7  inches,  while  the  surface  exposed  was  235.6 
inches. 

It  is  not  necessary,  perhaps,  to  pursue  the  comparison  further. 
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The  eooDOiiiy  of  fael  which  mast  result  from  the  exposnre  of  so  nvch 
greater  surface  to  the  water,  cannot  fail  to  ensure  a  more  perfect  al>- 
atractton.of  the  heat,  and  thus  not  only  save  the  fuel,  but  prevent 
great  part  of  the  preTious  destruction  of  the  chimney,  by  the  intense 
heat  of  the  wasted  caloric. 

The  same  remarics  apply  to  the  Sans  Pareil  of  Mr.  Hack  worth,  as 
to  the  old  engine,  thoui^  in  a  less  degree.  In  the  Rocket,  the  sur- 
face exposed  to  the  radiant  heat  of  the  fire,  compared  with  the  area 
of  fire  grate,  is  as  3j:  1,  while  in  the  Sans  Pareil  it  is  only  1^:  1: 
the  same  proportion  as  in  the  old  engines.  In  the  Rocket,  the  sur- 
face iSxposed  to  the  heated  air  and  flame,  compared  with  the  area  of 
fire  grating,  is  as  19f :  1;  while  in  the  Sans  Pareil,  the  proportion  is 
only-ri  :  1.  The  bulk  of  air  passing  through  the  tube  of  the  latter, 
will,  at  its  exit  into  the  chimney,  be  176.7  square  inches,  the  expos- 
ed surface  being  47.12,  or,  25  : 1,  nearly;  while,  as  before  stated,  the 
bulk  of  air  passing  through  the  tubes  of  the  Rocket,  is  176.7  inches, 
or  precisely  that  of  the  Sans  Pareil,  while  the  surface  exposed,  is 
£35.6  inches,  or  li  :  1.  These  will  sufficiently.account  for  the  great 
difference  in  the  economy  of  fuel  between  the  two  engines;  the  Rock- 
et requiring  only  11.7  lbs.  to  convert  a  cubic  foot  of  wateir  into  steam, 
while  the  Sans  Pareil  required  28.8  lbs. 

Some  explanation  is,  perhaps,  necessary,  why  the  Sans  Pareil 
should,  in  this,  respect,  be  more  extravagant  than  Ihe  old  engines, 
while  the  extent  of  surface,  compared  with  the  area  of  fire  grate, 
is  much  greater,  and  therefore  should  exhibit  a  more  economical  re- 
sult: ana  this  explanation  is  the  more  necessary,  as,  though  not  ap- 
pearing at  first  sight,  it  invoires  a  principle  of  the  greatest  importance 
jn  the  economy  of  those  engines;  and  which,  if  not  acted  upon,  would 
render  the  use  of  Ihe  tubes,  however  otherwise  valuable,  considera- 
bly less  effective. 

It  will  readily  occur  to  any  one,  paying  a  little  attention  to  the 
matter,  that  the  system  of  tubes  may  be  carried  so  far,  as  to  reduce 
the  temperature  of  the  flame  and  heated  air,  nearly  equ^  to  that  of 
the  water  in  the  boiler;  in  which  case,  when  it  reaches  the  chimney, 
it  will  be  incapable,  from  its  reduced  temperature,  of  producing  a 
sufficient  draught  of  air  through  the  fire  grate.  This  would  prevent 
all  the  advantages  being  taken  of  the  refracting  powers,  which  would 
otfierwise  result  from  the  use  of  these  tubes.  It  is  afaited,  in  another 
part  of  this  work,  that  on  the  introduction  of  those  engines,  it  was 
necessary  to  resort  to  the  application  of  the  waste  steam  thrown  Up- 
wards into  the  chimney,  to  create  a  sufficient  current  of  air  through 
the  fire;  which  was  afterwards  laid  aaUd^  or  only  partially  used, 
when  only  slow  rates  of  speed  were  required. 

Mr.  Hackworth  had,  it  appears,  in  his  engine,  resorted  to  the  use 
of  this  in  a  more  forcible  mapner  than  before  used,  throwing  it  op  as 
a  jet,  and  which,  when  the  eneine  moved  at  a  rapid  rate,  and  the 
steam  thereby  almost  constahtTy  issuing  from  the  pipe,  had  a  most 
powerful  effect. 

This,  though  effecting  the  object  for  which  it  was  intended,  beinc 
carried  too  uir^  partly  in  consequence,  of  the  rapid  speed  at  which 
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the  engine  was  made  to  trarel,  waa  productive  of  another  evil,  which, 
though  operating  Jatally  so  far  as  regarded  that  partitular  experi- 
ment was  capable  of  easj  remedy. 

The  consequence  was,  that  when  the  engine  b^n  to  travel  at  the 
rate  of  12  or  15  miles  an  hour,  the  draught  was  so  great,  that  it  ac- 
tually threw  the  cinders  out  of  the  chimney  with  considerable  force, 
producing  a  destruction  of  fuel  enormously  great,  so  much  so,  that 
the  consumption  was  at  least  692  lbs.  per  nour. 

The  area  of  fire  grate  of  the  Sans  Pareil,  was  10  feet;  supposing 
that  the  area  of  the  fire  grate  of  the  Rocket  had  been  the  same,  the 
consumption  of  the  latter  engine,  with  its  power  of  exhaustion,  would 
only  have  been  361  lbs.;  showine  that  the  force  of  draught  was  so 
much  greater  in  the  Sans  Pareil,  as  to  consume  nearly  twice  the 
quantity  of  fuel  in  the  same  time. 

This  will  satisfactorily  account  for.  the  apparent  anomaly  in  the 
consumption  of  fuel  with  this  engine,  compared  with  that  or  the  old 
engines,  having  a  single  tube;  otherwise,  though  not  likely  to  have 
come  up  to  the  Rocket  in  point  of  economy  of  fuel,  we  should  have 
expected  an  effect  considerably  greater  than  in  the  old  engines.  The 
combustion  of  the  fuel  being  so  very  rapid,  and  the  abstracting  sur- 
face so  small,  the  heated  air  would  pass  off  at  a  very  high  tempera- 
ture; thus  accounting  for  the  loss  of  effect. 

The  knowledge  of  this  fact,— 4)r  rather,  availing  ourselves  of  this 
power  for  the  purpose  of  creating  a  draught  in  the  chimney, — leads 
us  to  an  inquiry  of  great  interest.  By  an  extension  in  the  use  of 
these  tubes  of  small  cfiameter,  there  is  little  doubt  of  our  bein^  able, 
(supposing  we  can  foirce  the  necessary  quantity  of  air  through  them,) 
to  reduce  the  temperature  of  the  heated  air,  before  its  exit  into  the 
chimney,  nearly  equal  to  that  of  the  water  in  the  boiler.  This  would 
be  abstracting  all  the  useful  heat,  and  probably  effecting  all  the  eco- 
nomy of  which  the  fuel  is  susceptible. 

Perhaps  it  would  not  be  adviseable  to  carry  it  quite  so  far  as  this; 
for  when  the  temperatures  become  nearly  equal,  the  abstraction  of 
heat  would  be  so  slow,  as  to  require  a  greater  length  of  tube  than  it 
would  be  convenient  to  employ.  We  may,  therefore,  suppose,  that 
in  all  cases,  the  temperature  of  heated  air  passing  into  the  chimney, 
will  be  greater  than  that  of  the  water  in  the  boiler.  The  heat  will, 
however,  be  insufficient,  in  engines  of  this  kind,  to  cause  a  sufficient 
quantity  of  air  to  pass  through  the  fire  for  the  purpose  of  combustion; 
and  it  becomes  a  question,  whether  we  should  allow  a  portion  of  the 
heat  to  escape  for  that  purpose,  or,  by  contracting  the  exit  of  the 
escape  of  the  steam  from  the  cylinders  into  the  chimney,  to  effect  the 
same  object. 

Whether  the  last  method  is  the  most  economical  or  not,  though 
there  is  every  reason  to  suppose  it  is,  perhaps  it  is  the  only  one  with 
these  engines  that  is  suitable  for  their  action  upon  rail- ways,  espe- 
cially for  quick  travelling.  The  performance  of  those  engines  de- 
pends entirely  upon  the  quantity  of  steam  they  can  raise  in  a  given 
time;  and  when  travelling  at  the  rate  of  fifteen  miles  an  hour,  or  up- 
wards, the  production  of  steam  is  required  to  be  very  rapid  indeed: 
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the  mode  of  prodaciDg  a  proper  draaght  through  the  fire,  by  throw- 
ing the  BteaiA  into  the  chimnej,  after  its  passage.through  the  cylin- 
der§,  is,  perhaps,  therefore,  the  best;  at  the  quicker  the  engines  tra- 
vel, and  when,  consequently,  the  necessity  for  steam  is  the  greatest, 
the  then  rapid  and  almost  continuous  eiit  o£  the  steam  into  the  chim- 
ney, increasina;  in  proportion  to  the  increased  speed  of  the  engine, 
produces,  at  the  same  time,  a  correspondingly  greater  quantity  of 
steam. 

In  the  **  Rocket"  engine,  this  mode  of  increasing  the  draught  of 
the  chimnej,  was  but  partially  used;  the. steam  was  made  to  pass 
into  the  chimney,  by  two  pipes,  one  from  each  cylinder,  and  the  size 
of  the  aperture  was  not,  therefore,  sufficiently  small  to  cause  tiie 
steam  to  pass  into  the  chimney  with  adequate  H>rce;  still,  in  that  en- 
gine, we  find  it  only  required*11.7  lbs.  to  evaporate  a  cubic  foot  of 
water, — 36  per  cent,  less  than  with  the  old  engines.  We  shall  af- 
terwardi  find,  that  this  has  been  considerably  more  reduced  in  the 
eni^ines  lately  made. 

The  **  Novelty"  engine  is  on  a  different  principle  from  those  pre- 
viously considered,  tlienecessary  supply  of  air  to  the  fire,  being  pro- 
duced by  a  bellows.  In  this  case,  a  chimney  becomes  unnecessary, 
and  from  the  way  in  which  the  Novelty  is  constructed,  the  air  was 
forced  through  the  fire  in  a  very  condensed  or  compressed  state.  The 
area  of  fire  grate  being  little  more  than  one-third  of  that  of  the  Rock- 
et, and  the  surface  exposed  to  the  radiant  action  of  the  fire,  less  than 
one-half  thp  temperature  to  which  the  fire  was  raised,  must,  of  course, 
be  considerably  sreater,  to  evaporate  an  equal  quantity  of  water  in 
the  same  time.  The  abstraction  of  heat  would  be  probably  more  per- 
fect in  the  Novelty,  for  the  tube  through  which  the  flame  and  heated 
air  passed  in  its  exit  to  the  atmosphere,  was  36  feet  in  length,  in  one 
tube;  whereas,  in  the  Rocket,  there  was  the  same  length,  dioog|h  sab- 
divided  into  six  tubes.  It  is,  however,  extremely  questionable, 
whether  one  tube  36  feet  long,  or  6  tubes,  each  6  feet  lone,  of  the 
fame  sectional  area,  are  most  preferable:  the  li^tter  would,  of  course, 
eive  a  much  greater  exposure  of  surface.  The  area  of  exit  of  the 
heated  air,  into  the  atmosphere,  of  tlie  Rocket,  was  25  times  that  of 
the  Novelty;  from  which  we  may  imagine  the  degree  of  compression 
necessary  to  force  the  same  quantity  of  air  through  the  fire;  though 
we  do  not  say,  that  to  raise  an  equal  quantity  of  steam,  an  equal 
quantity  of  air,  in  that  highly  compressed  state,  is  necessary. 

It  was  much  to  be  re&retted  that  the  experiment  with  the  Novelty 
could  not  be  continued  sufficiently  long  to  ascertain  the  power  of 
raising  steam,  by  this  method;  the  inquiry  was  of  the  utmost  impor- 
tance. Theoreticalljr  considered,  we  are  of  opinion,  that  this  mode 
of  generating  steam,  is  more  economical  in  point  of  fuel,  than  in  en- 
gines, the  combustion  of  the  fire  of  which  is  kept  up  by  the  rareS- 
cation  in  the  chimney;  but  there  are  practical  objections  to  set  against 
this,  of  which,  the  destruction  of  fire  bars,  and  the  power  required 
to  work  the  bellows,  are  not  the  least.  We  say  theoretical,  becauso, 
suppose  two  generators,  the  area  of  the  grate  bars,  extent  of  radiant 
and  communicative  surface,  are  in  both  the  same,  except  the  area  of 
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exit  pipe  into  the  diimnej,  which  with  the  generator  worked  by  the 
bellows,  is  tme-half  of  that  bj  exhaastion  of  the  chimnej.  If  the 
same  auantitj  of  air  pass  through  the  grate  bars  in  each,  that  with 
the  bellows,  will  necessarily  be  of  a  more  compressed  state,  to  force 
the  same  quantity  of  heated  air  through  the  narrow  exit;  and  this 
compressed  state  of  the  heated  air  will,  of  course,  cause  more  of  the 
caloric  to  be  abstracted,  than  in  the  other  case;  for  we  suppose  the 
temperature  reduced  to  the  same,  in  both  cases,  in  the  exit  pipe.  For 
if  the  heated  air,  in  both  cases,  pass  into  a  chimney  of  the  same  area, 
and  equal  to  that  of  the  exit  pipe  from  the  generator,  on  the  exhaus- 
tion principle,  the  temperature  of  the  heated  air  beins;  supposed  to 
be  the  same,  in  both  cases,  in  the  exit  pipe,  the  heated  air  from  the 
generator  with  the  bellows  will,  therefore,  have  to  expand  itself  in 
the  chimney  into  twice  its  volume,  which  will,  of  course,  reduce  its 
temperature  below  that  of  the  other;  thus  proving  a  more  complete 
abstraction  of  the  heat.  The  only  question  is,  whether  the  disadvan* 
tage  in  practice,  consequent  upon  the  operation  of  such  a  principle, 
does  not  counterbalance  any  advantage  gained  in  the  economy  of  fuel; 
and  this  we  must  leave  to  experience  to  determine. 

The  question  between  the  two  modes,  however,  assumes  a  new 
character,  since  the  application  of  the  steam  from  the  cylinder  to 
create  a  current  of  air  in  the  chimney;  as  in  that  case  we  can,  by  the 
use  of  a  greater  number  of  smaller  tubes,  reduce  the  temperature  so 
low,  until,  if  adviseable  to  do  so,  it  is  equal  to  that  of  the  water  in 
the  boiler.  And  it  then  becomes  a  subject  of  inquiry,  which  of  the 
two  modes  occasions  a  greater  loss  of  power  in  obtaining  the  neces- 
sary current  of  air;  the  working  of  the  bellows,  in  the  one  case,  or 
the  loss  of  power  by  the  obstructed  passage  of  the  steam  into  the 
chimney,  in  the  other. 

It  is,  perhaps,  necessary,  after  the  above  disquisition,  to  explain, 
BO  far  as  we  are  able,  the  cause  of  the  failure  of  the  Novelty  eneine 
at  the  Liverpool  experiments,  to  show  that  it  arose  from  no  defect 
in  the  principle,  but  only  in  the  construction  of  that  engine.  It  will 
be  seen  bjr  the  sketches  of  this  engine,  that  the  flame  and  heated  air, 
after  leaving  the  fire,  passed  through  the  winding  pipe  of  the  hori- 
zontal generator*  The  venerator  was  only  12  inches  diameter,  and 
there  were  three  folds  of  the  flue  tube  within  it,  in  diameter  from  4 
inches  at  one  end,  to  3  inches  at  the  other;  very  little  space  was, 
therefore,  left  between  the  flue  tube  and  the  top  of  the  generator. 
The  temperature  of  the  flame,  within  this  tube,  when  the  engine  was 
running  at  a  quick  rate,  would  be  very  great,  especially  where  it  left 
the  upnght  generator;  and  the  evolution  of  heat  would  therefore  be 
so  rapid,  that  the  passage  of  3team  out,  would  prevent  the  water  from 
flowing  along  this  horizontal  generator;  and  the  consequence  was, 
that  the  flue  tube  got  dry, and  either  collapsed  with  theh^t  and  pres- 
sure, or  gave  way  at  the  joint.  This,  it  will  be  seen,  however,  arises 
from  no  defect  of  principle,  and  was  easily  remedied. 

'  IRep.  Pal.  Inv. 
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On  the  Law  of  Patents^  as  Uixiati  in  England. 

We  copy  the  following  article  from  the  London  Journal  of  Arts 
and  Sciences;  as  it  contains  many  remarks  applicable  to  the  patent 
law  of  our  own  coantrj«  although  particularly  directed  to  that  of 
England.  From  many  of  the  defects  of  the  English  statute,  and  the 
practice  under  it,  we  are  fortunately  exempt;  it  is,  however,  univer- 
sally acknowledged  that  the  laws  of  the  United  States  upon  this  sub- 
ject are  susceptible  of  great  improvement 

We  have  been  favoured  with  a  copy  of  a  small  pamphlet,  written 
bv  Mr.  Richard  Roberts,  of  Manchester,  on  the  subject  of  our  existing 
I^atent  Laws,  with-  iiis  views  as  to  the  best  mode  of  amending  them. 
This  little  work  contains  many  valuable  and  judicious  remarks  upon 
this  important  subject;  and  as  the  pamphlet  has  only  been  primeely 
circulated  within  the  ci>cle  of  the  author's  immediate  friends,  we 
have  taken  the  libeilV  of  making  a  few  extracts,  which  we  have  no 
doubt  will  be  acceptable  ^our  readers. 

It  is  acknowledged  that  mechanical  inventions  and  improvements 
are  beneficial  to  the  public,  and  as  men  cannot  be  compelled  to  give 
their  inventions  or  improvements  to  the  public  gratuitously,  it  is  ex- 
pedient to  induce  them  to  do  so,  by  the  hope  of  a  due  reward. 

This  reward  is  eiven  in  the  least  objectionable  shape  by  gating 
to  the  inventor  or  improver,  a  patent  of  monopoly  for  a  limited  pe- 
riod; at  so  moderate  a  rate  of  charge  as  may  put  it  in  the  power  of 
such  parties  as  are  the  most  likely  to  invent  or  improve,  to  avail 
themselves  of  the  monopoly. 

A  high  rate  of  charge  for  a  patent  amounts  in  effect  to  a  prohibi- 
tion from  taking  one  out,  as  it  regards  a  large  portion  of  those  who 
are  most  likely  to  make  discoveries:  high  charges,  therefore,  so  far 
defeat  the  objects  for  which  patents  are  granted,  as  they  tend  to  check 
invention,  and  to  cause  to  be  withheld  from  the  public,  that  which  it 
is  desirable  the  public  should  be  possessed  of. 

No  evil  can  arise  from  an  increase  in  the  number  of  patents  takes 
out;  because,  if  the  discovery  be  worthless,  the  public  is  not  injared; 
and  if  it  be  valuable,  the  greater  the  numbef  of  valuable  discoveries 
made  known,  the  more  is  the  public  benefitted. 

Patentees,  in  general,  are  not  likely  to  be  over  rewarded.  Some 
few  may  be  eminently  successful;  but,  from  the  delay  and  expense 
of  experiments,  and  from  a  disinclination  in  society  to  depart  from 
established  practices,  a  larse  proportion  of  them  will  either  gain  bat 
little,  or  will  even  sustain  loss.  But,  whether  the  patentee  be  re- 
warded or  not,  the  public  will  be  benefitted,  if  the  invention  patent- 
ed be  a  valuable  one. 

Patents  ought  to  be  cheap;  because  the  granting  of  a  patent  is 
merely  recognising  in  an  inventor,  his  property  in  his  own  invention 
for  a  limited  peri<^,  on  condition  that  he  shall  afterwards  give  the 
invention  to  the  public;  for,  without  his  consent,  no  other  person  can 
avAil  himself  of  it. 

Any  sum  charged  for  a  patent,  beyond  its  actual  cost  to  the  nation, 
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has  the  effect  of  a  tax  on  inyentions;  which  must  be  paid,  whether 
the  thing  taxed  be  saleable  or  not. 

Whilst  patents  are  expensive,  the  men  most  likelj  to  make  disco- 
veries, ^managers,  foremen,  and  working  mechanics,)  are  unable  to 
obtain  them:  consequently,  their  inventions  will,  in  but  compara- 
tively few  instances,  be  made  public;  and,  even  in  those  instances,  it 
will  be  by  the  inventors  sacrificing  to- others  a  large  portion  of  their 
own  interest,  in  order  to  secure  the  remainder. 

The  expense  of  making  experiment8,'and  of  specifying  inventions, 
is  so  great,  as  frequently  to  leave  a  man,  after  such  expenditure,  but 
little  wherewith  to  obtain  a  patent:  and  if  he  begin  by  taking  out  an 
expensive  patent,  he  may  therebv  be  deprived  of  the  means  of  mak- 
ing the  requisite  experiments  and  of  specifying.  In  the  former  case, 
when  his  experiments  precede  the  taking  out  of  the  patent,  being 
through  its  high  price  inca|^acitated  from  securing  a  le^al  protection 
for  his  property,  he  is  obliged  to  abandon  the  invention:  whereas, 
under  the  same  circumstances,  a  cheap  patent  might  have  put  it  into 
his  power  to  benefit  both  himself  and  the  public.  In  the  latter  case, 
when  the  taking  out  the  patent  precedes  the  experiments,  the  title  of 
the  patent  gives  to  the  public  some  knowledge  of  the  invention;  but, 
not  being  sufficiently  matured,  from  want  of  means,  it  is  rendered 
valueless  both  to  the  inventor  and  to  the  public.  A  dread  of  either 
of  these  results  deters  many  persons  from  applying  for  patents. 

Men  of  property  who  have  had  experience  in  the  results  of  ma- 
chinery, will  not  often  be  induced  to  risk  their  money  in  expensive 
patents;  knowing,  as  they  do,  that  before  any  profit  can  be  realized, 
bevond  the  cost  of  experiments  and  of  the  patent,  man^  years  gene- 
rally elapse;  during  which  time  there  is  considerable  risk  of  the  in- 
vention being  superseded. 

Many  valuable  machines  are  invented,  which  from  various  causes 
cannot  be  brought  into  profitable  use  for  a  sreat  number  of  jehrs. 
Few  inventors  of  such  machines  can  afford  to  pay  a  high  price  for 
patents. 

A  cautious  man  will  generally  take  a  considerable  time,  perhaps 
years,  to  decide  whether  or  not  he  will  risk  the  large  aura  now  re- 
quired for  a  patent;  during  which  time  the  public  loses  the  benefit 
of  the  invention. 

Many  things  of  a  comparatively  trifling  nature  are  invented,  which, 
were  a  cheap  patent  obtainable,  would  get  into  extensive  use,  and 
thereby  benefit  the  public;  but,  when  the  inventor  will  not  risk  the 
large  sum  now  required,  the  benefit  of  the  invention  is  lost  to  the 
public,  as  well  as  to  himself. 

The  early  introduction  of  a  useful  invention  or  improvement  is 
always  of  consequence  to  society,  and  therefore  ought  to  be  encour- 
aged by  the  granting  of  cheap  patents. 

Patents,  if  cheap,  would  be  taken  out  for  many  inventions,  indi- 
vidually of  little  value;  by  which  the  patentee  might  possibly  sustain 
loss,  but  the  public  would  be  benefitted.  Besides,  many  ofsuch  in- 
ventions would  either  suggest  a  new  idea,  or  by  calling  the  attention 
of  mechanics  to  what  was  looked  upon  as  desirable,  be  the  indirect 
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cause  of  a  further  beneficial  iDTention  or  improvement.  This  is 
proved  to  be  the  case  in  countries  where  patents  are  cheap,  as  an  ex- 
amination of  the  list  of  patents^  especiallj  in  France,  will  testilj. 

Bj  an  increase  in  the  number  of  patents  obtainedf  greater  publi* 
citj  woold  be  given  to  the  most  approved  machines,  or  modes  of 
operation,  previously  in  use;  for,  as  toe  greater  number  of  inventions 
are  for  im|»rovement8  in  old  machines,  or  modes  of  operatin^,*-^and 
it  is  requisite  to  describe  much  of  the  old  machine,  or  mode,  m  order 
to  explain  the  new  invention,— the  public  would  thus  become  ac- 
quainted with  many  mechanical  combinations  and  processes  of  art, 
which  probabl J  were  previously  but  little  known. 

By  tne  encouragement  which  cheap  patents  woold  afford,  many 
valuable  inventions  and  discoveries  would  be  published,  tbrongh  the 
patent  ofl&ce,  which  otherwise  woold  either  die  with  the  inventor,  or 
make  their  way  to  the  public  verjr  slowly.  The  following  inventions 
may  be  considered  to  be  under  this  predicament 

The  discovery  of  a  principle,  any  practical  application  of  which 
does  not  immediately  present  itself  to  the  discoverer;  or  the  means 
of  making  which  application  may  not  be  then  at  his  command. 

The  discovery  of  a  mode  of  producing  an  original  screw,  of  greater 
accuracy  than  can  be  produced  b^  any  known  mode. 

The  discovery  of  a  mode  of  dividing  straight  lines  or  circles,  in  a 
more  simple  and  accurate  manner  than  any  hitherto  known. 

Discoveries  of  this  nature,  notwithstanding,  their  importance  to 
society,  could  seldom  be  profitable  to  a  patentee;  but  still,  if  a  pa- 
tent were  cheap,  the  discoverer  would  obwn  one  for  the  mere  chance 
of  remuneration;  and  at  the  same  time  to  gratify  his  laodaUe  ambi- 
tion to  be  recorded  as  the  inventor:  and  in  this  way,  by  the  publica- 
tion of  the  invention,  society  would  be  benefitted. 

If  a  machine  is  intricate,  and  one  machine,  or  one  establishment 
with  a  given  number  of  such  machines,  would  be  capable  of  supply- 
ing the  demand  of  an  extensive  district;  the  inventor,  rather  than 
incur  the  risk  involved  in  the  obtaining  of  an  expensive  patent,  with 
the  view  of  remunerating  himself  by  the  grant  of  licenses  to  nse  the 
invention,  will  depend  upon  his  power  to  keep  the  invention  secret, 
and  to  benefit  himself  by  the  sale  of  the  productof  the  machine. 

There  are  many  inventions  to  which  tne  inventor,  for  various  rea- 
sons connected  with  his  regular  business,  cannot  devote  the  time 
requisite  for  brining  them  into  operation;  but  he  would  risk  a  small 
sum  for  a  patent  if  the  invention  afforded  him  reasonable  hopes  of 
remuneration  by  the  sale  of  it.  * 

If  a  man  have  a  number  of  inventions,  and  if  patents  were  cheap, 
he  would  take  out  a  patent  for  each,  giving  to  it  a  clear  and  definite 
title;  whereas,  under  the  present  expense  of  patents,  that  cannot  be 
afforded:  and  persons  frequently  wait  till  they  have  made  several  in- 
ventions, and  then,  that  one  patent  may  cover  them  all,  they  make 
out  a  very  sweeping  title.  Thus  the  public  is  often  deprived  of  the 
benefit  of  inventions  for  years. 

An  inventor  often  discovers,  after  maturing  his  invention,  that  the 
title  is  not  correctly  applicable  to  it;  and  in  such  cases,  if  patents 
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were  not  expensive,  a  new  patent  would  frequently  be  obtained  with 
a  title  more  appropriate. 

The  number  of  inventions  imported  would  be  more  considerable  if 
patents  were  cheap. 

A  patentee  will  often  find  it  impossible  to  make  a  sufficient  num- 
ber of  experiments  to  enable  him  to  draw  up  a  good  and  valid  spe- 
cification of  his  invention  in  time  for  enrolment  to  save  his  patent 
In  such  a  case,  neglecting  to  give  in  any  specification,  he  would,  if 
he  could  obtain  a  patent  for  a  small  sum,  take  out  a  new  one;  unless 
in  his  former  title  he  had  already  exposed  too  much  of  his  invention. 


Patents  for  Principles. 

.  As  the  objects  of  granting  patents  are  to  benefit  the  public  and  to 
reward  inventors,  patents  should  be  granted  for  all  discoveries,  of 
which  the  public  had  not  any  previous  knowledge;  for  it  is  not  rea- 
sonable to  expect  that  persons  will  communicate  their  discoveries 
without  some  probability  of  being  rewarded. 

Many  of  the  gentlemen  who  gave  their  evidence  before  the  com- 
mittee of  the  House  of  Commons,  in  the  session,  1828,  were  of  opi- 
nion that  no  patent  ought  to  be  granted  for  the  discovery  of  a  pnn- 
ciple,  unless  the  discoverer  specified  some  mode  of  rendering  the 
new  principle  useful  to  the  public;  and  in  that  case,  it  may  be  pre- 
sumed, they  were  of  opinion  that  every  application,  of  which  the  new 
principle  should  be  found  capable,  ought  to  be  secured  to  him,  how- 
ever inefficient  his  mode  of  applying  it  might  be. 

If  such  a  plan  is  to  be  acted  upon,  it  may  require  two  distinct 
discoveries,  tne  oflfspriug  of  very  different  talent,  to  entitle  to  one 
patent  For  instance, — a  man  may  discover  a  new  principle,  yet, 
from  the  nature  of  his  previous  pursuits,  he  may  be«  very  unlikely 
person  to  invent  any  apparatus,  by  which  his  new  principle  may  be 
made  useful  to  the  public. 

Before  proceeding  further,  it  may  be  proper  to  observe,  that  the 
word  <'  principle,"  as  applied  to  the  arts,  may  be  defined  to  mean 
any  particular' law  or  action  of  nature,  by  which  two  or  more  bodies 
influence  each  other,  to  produce  some  certain  result;  or,  that  parti- 
cular kind  of  action  by  which  any  thing  is  characterized. 

New  principles  may  be  discovered  by  persons  who  do  not  see  any 
useful  application  of  them;  yet,  as  soon  as  they  are  made  known, 
such  application  is  quickly  made  by  others. 

If  the  discovery  of  the  magnetic  principle  had  not  been  communi- 
cated, the  mariner's  compass  might  never  nave  been  invented. 

If  the  first  person  who  discovered  that  steam  is  capable  of  exert- 
ing great  expansive  force  had  obtained  a  patent  for  that  discovery, 
and  thereby  given  publicity  to  the  fact,  it  is  probable  that  amongst 
the  numbers  who  would  have  attempted  to  render  such  force  avail- 
able for  useful  purposes,  some  one  would  have  been  successful;  and 
that  the  steam  engine  and  many  other  inventions  with  which  the 
force  of  steam  is  connected,  would  have  been  employed  beneficially 
some  centuries  earlier. 
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PubUealion  rf  Patents* 

All  specifications  of  patent  inventions  should  be  officially  pab* 
lished  at  as  earl  jr  a  period  after  they  are  lodged  in  the  patent  office 
as  their  nature  will  admit  of,  in  some  work  to  be  established  for  that 
purpose,  which  should  be  published,  say  once  or  twice  a  month.  The 
work  might  be  designated  <*  The  Official  Record  of  Patent  Inven- 
tions." 

The  following  reasons  offer  themselves  in  favour  of  such  a  mode 
of  procedure:— 

That  patent  inventions  may  be  well  advertised  amongst  the  per- 
sons most  interested  in  them. 

As  a  trade  may  have  a  new  direction  given  to  it,  or  may  be  en- 
tirely destroyed  by  a  new  discovery  or  invention,  extensive  publi- 
cation is  desirable,  that  parties  interested  may  regulate  their  future 
proceedings  accordingly. 

That  parties  interested  may  be  well  informed  what  the  claims  of 
a  patentee  are;  and  thus  have  an  opportunity  to  set  his  patent  aside 
if  he  be  not  fairly  entitled  to  it. 

From  the  claims  of  a  patentee  being  extensively  known,  infring- 
ments  would  be  more  likely  to  be  detected. 

Much  time  would  be  saved  which  is  at  present  devoted  to  the  pro- 
secution of  supposed  new  inventions,  but  which  have  before  been  pa- 
tented. There  would  also  then  be  fewer  instances  than  occur  at 
present,  of  two  or  three  patents  being  granted,  at  nearly  the  same 
time,  for  the  same  object. 

Persons  requiring  office  copies  of  specifications,  for  legal  or  other 
purposes,  would  be  spared  the  great  expense  whicn  is  at  present  in- 
curred; and  much  valuable  time  would  be  saved  which  is  now  spent 
in  soingto  the  office  to  examine  specifications. 

That  patentels  may  not  be  injured  by  the  destruction  of  their  spe- 
cifications, by  fire  or  otherwise. 

In  specifying  improvements  it  is  generally  necessary  to  specify 
the  thing  improved;  consequently  the  readers  of  the  **  Official  Rc- 
cord.''  would  be  made  acquainted  with  the  old  machines,  or  other 
matters,  as  well  as  with  the  improvements. 


Defective  Spedficationi. 

Much  has  been  said  before  the  Committee  of  the  House  of  Com- 
mons, about  defective  specifications  being  lodged  by  patentees,  who 
were  desirous  of  concealing  from  the  public  the  real  nature  of  their 
discoveries. 

With  respect  to  mechanical  inventions  it  does  not  seem  probable 
that  many  persons  will  attempt  such  concealment,  since  the  inven- 
tion is  of  necessity  exposed  by  the  sale  of  the  first  machine. 

In  chemical  discoveries,  the  case  may  be  different;  and  if  some 
mode  of  inducing  a  patentee  to  amend  his  defective  specification 
could  be  devised,  without  introducing  a  greater  evil  than  now  exists 
from  an  occasional  defective  specification,  perhaps  it  would  be  de- 
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sinble  to  adopt  it  But  nothing  would  ttnd  more  to  put  a  patentee 
on  his  ffuard  against  making  a  defective  specification,  of  either  a  me- 
chanical invention  or  chemical  discovery,  than  the  knowledge,  that 
his  own  workmen  or  others  maj  become  aware  of,  and  expose  those 
defects,  whenever  his  specification  is  published  in  the  manner  re« 
commended. 


On  the  eomparaiive  durabiUfy  of  Ckui  and  Wrought  Iron^  when  used 
on  BaU-roads.  Extracted  from  the  new  edition  of  Wood?s  Trealus 
on  SaU-roads. 

Ws  now  come  to  the  question  of  comparative  durability  between 
cast  and  malleable  iron  rails.  The  introduction  of  the  latter  being 
comparatively  recent,  the  opportunity  to  subject  them  to  the  test  of  ex- 
periment, has  not  existed  sufficiently  long  to  produce  any  very  concln* 
sive  decision  from  that  source:  the  opportunities  of  doing  so,  are  also 
not  numerous;  and  many  people  are  more  disposed  to  concur  in,  and 
yield  to,  the  general  or  current  opinion,  than  either  to  wait  the  result, 
or  submit  to  the  tedious  operation  of  experiment.  In  this  case,  also, 
no  experiment  can  be  decisive  unless  acted  upon  for  a  number  of 
years:  we  are,  therefore,  almost  obliged  to  act  upon  speculative  opi- 
nion, until  sufficient  time  has  elapsed  lo  produce  conclunve  evidence 
in  favour  of  either  mode. 

Independent  of  economical  considerations  with  respect  to  the  du- 
rability of  wrought  iron  rails,  their  safety,  compared  with  cast  iron 
upon  public  lines  of  road,  has  already  almost  proouced  a  general  con- 
currence in  their  favour:  and  therefore,  perhaps,  the  question  of  du- 
rability becomes  of  less  importance.  Still,  as  in  some  cases,  where 
rapidity  of  transit  is  not  necessary,  relative  economy  may  become  an 
object;  we  shall  therefore  adduce  such  as  our  experience  enables  us, 
of^the  comparative  durability  of  cast  and  wrought  iron. 

Experiments  are  goins  on  at  present,  where  both  kinds  of  rails, 
accurately  weighed  are  laid  down,  and  subjected  to  the  passa^  of 
the  same  quantity  of  traffic  over  them:  the  result  of  these,  so  far  aa 
thev  have  gone,  are  in  favour  of  wrought  iron.  In  the  operation  of 
making  the  cast  iron  rails,  the  surface  is  partially  case-hardened  in 
the  casting:  tiiis  may  be  seen  in  all  cast  iron  rails  extending  to  a 
certain  depth  from  the  surface;  any  experiment  showing  the  compara- 
tive wear,  must,  therefore,  be  continued  until  after  the  outer  harden- 
ed surface  be  worn  through;  and  it  is  presumed  that  sufficient  time 
has  not  yet  elapsed  to  furnish  this.  We  have  therefore  been  oblu^ 
to  reject  the  data  founded  on  this  mode  of  experimenting,  and  shall 
^ve  the  result  of  a  different  sort  of  test,  more  severe,  and  which,  it 
IS  trusted,  will  be  deemed  sufficiently  approximate  to  justify  its  pre- 
sentation to  the  reader. 

Upon  the  Killinffworth  rail-way,  we  had  originally  common  cast 
iron  wheels  upon  the  locomotive  engines;  about  four  years  affo  we 
adopted  wrought  iron  tires;  now,  as  we  have  in  this  way  the  relative 
wear  of  cast  and  wrought  iron  upon  the  wheels  which  run  upon  the 
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rails;  and  as  the  nature  of  the  action  will  operate  nearly  alike,  whe- 
ther upon  the  surface  of  the  rails,  or  of  the  wheels,  we  shall  bj  that 
means  have  a  pretty  near  approximation  to  the  relative  wear  upon 
the  rails.  In  this  way,  we  have  a  considerably  more  severe  test;  as, 
if  we  take  the  quantity  of  traffic  equal  to  2000  tons  passing  along  the 
rail-way  daily,  and  suppose  the  carriages  to  convev  3  tons  each,  with 
3  feet  wheels,  the  relative  wear  of  the  wheels  and  rails  are  as  53 : 1 
nearly. 

The  average  wear  of  the  cast  iron  wheels  was  above  I  inch  in  9 
monthsj  and  with  thp  wrought  iron  tire,  the  wear  of  one  pair  of 
wheels  has  been  \  inch  in  3  years,  and  with  three  other  engines,  \ 
inch  in  12  months;  makius  the  wear  at  least  as  5  to  1  in  favour  of 
wrought  iron.*  The  actual  wear  of  the  rails  will  not  be  to  the  same 
extent  as  this,  as  the  engine  wheels  sometimes  slip  round,  or  slide 
upon  the  rails  in  bad  weather.  The  wear  of  the  wheels  of  the  com- 
mon carriages  will  not  be  so  much  for  the  same  reasons;  but  although 
it  should  be  observed,  that  from  this  we  ought  not  to  deduce  the  ac- 
tual duration  of  wrought  iron  rails,  as,  their  surfaces  being  narrower 
than  the  wheels,  the  wear  will  be,  perhaps,  more  than  proportionablj 
greater;  yet  the  relative  wear  should,  however,  remain  the  same. 

The  very  great  difference  of  wear  in  the  wheels,  proves,  beyond 
any  doubt,  that  if  rails  of  the  proper  degree  of  strength  be  used,  the 
durability  must  be  decidedly  in  favour  of  wrought  iron  rails;  and  we 
have  before  observed  that  practice  has  shown,  that  in  rails  properlj 
manufactured,  none  of  the  exfoliation,  lamination,  or  oxidation  origi- 
nally dreaded,  exists. 

The  next  inquiry  is,  whether  the  resistance  is  greater  upon  wroaght 
than  upon  cast  iron  rails.  As  in  the  case  of  the  cast  iron, when  first 
introduced,  the  wrought  iron  rails  were  made  far  too  slight;  and  ob- 
servation showed  that  to  a  certain  extent,  the  resistance  appeared 
greater  than  upon  cast  iron;  and  this,  as  may  be  supposed,  was  owing 
to  the  bending. 

To  ascertain  if  such  was  the  fact,  to  what  extent,  and  to  what  strain 
they  could  be  subjected  without  increasing  the  resistance,  the  follow- 
ingexperiments  were  made. 

Two  lengths  of  rails  were  laid  down  upon  balks  of  wood,  one  of 

*  The  following  is  a  memorandum  of  the  duration  of  wrought  and  cast  ircm 
rails  on  the  Stockton  and  Darlington  rail-way. 

MaUeabkiron  railSf  15  feet  long,  over  which  locomotive  engines  pass,  weigh- 
ing Irom  8  to  11  tons.    Wagons  and  their  loads,  4  tons  each. 
86,000  tons  passed  over  in  a  year,  exclusive  of  engines  and  wagons- 
Weight  of  rail,  1  cwt.  26i  lbs. 
Loss  of  weight  in  12  months,  8  oz. 
Cast  iron  raiUf  4  feet  long,  over  which  wagons  only  pass,  weighing  4  tons 
each  when  loaded. 
86,000  tons  passed  over  in  a  year,  exclusive  of  wagons. 
Weightofrail,  63  1bs. 
Loss  of  weight  in  12  months,  8  oz. 
The  loss  of  weight  in  malleable  iron  rails,  when  wagons  oitlt  passed  over. 
Was,  in  the  same  period,  8  ounces  for  15  feet  length— the  same  quantity  of 
goods,  86,000  tons. 
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KMAij  ind  the  other  of  malleable  iron,  both  of  which  were  taken  off 
the  rail-waj  in  their  working,  and  brightened  state.  They  were  laid 
down  close  to  each  other,  upon  the  same  balks,  and  a  pair  of  wheels 
resting  on  one  could  be  readii  j  lifted  upon  the  other:  two  wheels  joined 
together  by  an  axle,  and  taken  from  one  of  the  carriages  in  use,  were 
then  placed  upon  one  of  the  lengths,  ahd  loaded  on  the  lower  side 
of  the  rim  with  weights,  that  could  be  varied  at  pleasure:  the  wheels 
thus  unequally  loaded,  became  like  a  pendulum,  by  the  centre  of 
gravity  being  thrown  near  the  periphery  on  one  side;  and  they  would 
of  course  only  remain  at  rest,  when  the  line  of  gravity  passed  throoeh 
the  centre  of  the  axle  joining  the  two  wheels,  and  that  point  of  the 
periphery  resting  on  the  rails:  the  wheels  were  then  rolled  along  the 
rails,  until  the  centre  of  gravity  was  several  inches  beyond  the  point 
of  bearing,  and  when  let  go,  it  of  course  vibrated  backwards  ana  for* 
wards,  until  the  resistance  of  the  periphery  upon  the  rails  brought 
it  to  rest. 

This  mode  of  experimenting  was  preferred  to  trying  the  relative 
resistance  by  carriages;  as,  in  this  way,  there  was  no  action  except 
that  of  rolling;  and  by  lifting  the  wheels  alternately  from  one  kind 
of  rail  to  the  other,  without  altering  the  weight,  the  comparison  be- 
came very  delicate.  A  scale  was  used  to  measure  the  extent  of 
each  vibration  from  the  centre,  and  the  observations  made  by  a  tele- 
scope: the  number  of  oscillations  were  thus  counted,  while  the  extent 
of  tne  vibrations  were  diminished  each  inch.  Thus,  at  the  commence- 
ment, the  extent  of  the  vibrations  from  the  point  of  rest  was  5  inches; 
and  the  wheels  made  56  vibrations  before  this  was  diminished  an 
inch,  or  until  the  extent  of  vibrations  from  the  centre  was  4  inches. 
The  cast  iron  rails  were  3  feet  9  inches  long,  and  weighed  56  lb8.$ 
section  shown  in  Fig.  III.  Plate  II.  The  wrought  iron  rails  weighed 
28  lbs.  per  yard,  the  bearings  3  feet  apart;  section  same  as  experi* 
ment  IL  on  the  strength  of  rails. 
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EXPBRIMENT  III.  EXPERIMENT  IV. 
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These  experiroenta  will  show  that  the  resistance  was  the  aune  with 
malleable  and  cast  iron  rails,  until  the  incumbent  weisht  reached  30 
cwt ;  with  40  cwL  the  number  of  vibrations  from  7  inches  to  d  incbes, 
in  cast  iron,  was  146$  while  upon  wrought  iron,  it  was  134  and  138 
respectivelr;  showing  a  trifling  increase  of  resistance  with  tluit 
weight  The  rails  were  then  wedged  up  on  the  under  AA%  to  pre- 
▼ent  them  from  bending,  when  the  number  of  vibrations  of  cast  iroa 
was  148;  showing  that  scarcely  anj  resistance  was  owing  to  the  waat 
of  stiffness.  With  the  wrougnt  iron,  the  wedging  had  aa  increase 
of  effect,  and  brought  up  the  resistance  nearly  equal  to  that  of  cast 
iron;  and  thus  proving,  that  when  no  bending  takes  |dace  in  the 
wrought  iron,  the  resistance  is  precisely  the  same  as  with  cast  iron. 

We,  however,  find  by  these  experiments,  that  the  rails  of  wronght 
iron,  upon  which  these  experiments  were  made,  were  only  aaflicient 
for  carriages  of  four  wheels,  weighing  three  tons.  The  deflection 
with  30  cwt.  was  .032  inch,  with  40  cwt  .043  inch;  so  that  we  fiod 
it  will  not  be  adviseable  to  use  rails,  the  deflection  of  which,  when 
loaded,  amounts  to  .032  inch,  especially  when  the  rails  are  laid  down 
of  this  strength!  as  when  they  become  worn,  the  deflection  being 
greater,  an  increase  of  resistance  will  take  place.  With  carriages 
mounted  upon  springs,  which  yield  to  all  the  inequalities,  and  want 
of  parallelism  ol  the  road,  we  may  suppose  the  whole  weight  of  the 
carriage  divided  equally  upon  tlie  four  wheels.  But  with  carriages 
without  springs,  as  before  stated,  the  weight  of  the  carriage  verylre- 
quently  rests  upon  two  wheels  only:  and  in  practice,  therefore,  we 
must,  with  these  kind  of  carriages,  suppose  the  whole  weight  a^ng 
upon  two  wheels. 

To  ensure^  therefore^  no  increase  of  renstance  in  the  use  of  wroughi 
iron  raUSf  their  rigidity  should  be  8tichi  as  that^  by  earnagea  mtk 
springs,  one-fourth;  and  by  carriages  without  springs,  ane-Mfefthe 
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todghi  will  not  eame  a  d^iction  in  the  middle  of  the  rmi  equal  to 
•032  porta  of  an  inch. 

And  considering  that,  in  the  experiment,  the  weights  were  ipplied 
cftrefally  upon  the  rail;  and  that  in  practice,  the  weight,  especially 
in  carriages  without  springs,  will  be  occasionally  imposed  with  great 
abruptness,  it  will  always  be  adviseable,  independent  of  making  pro- 
per allowance  for  wear,  to  adopt  rails  of  more  than  sufficient  rigidity 
to  resist  any  injurious  deflection  by  the  weight  of  the  carriages.  The 
tables  of  experiments  on  the  rigidity  of  different  sections  of  rails, 
will  be  useful  in  determining  the  proper  strength  for  practice;  both 
for  single  lengtiis,  and  with  rails  ot  several  coonpartments  in  one 
length. 

The  experiments  on  the  comparatiTe  resistance  of  cast  and  mal- 
leable iron  rails,  were  made  with  the  surfaces  of  the  rails  quite  dry, 
and  free  from  dust:  to  ascertain  the  increase  of  resistance  by  the 
occurrence  of  any  extraneous  matter  on  the  rails,  the  surfaces  were 
watered  pretty  freely.  The  number  of  vibrations,  before  attaining 
a  state  ot  rest  when  dry,  was  540  and  570,  respectively;  and  when 
watered,  575.  Upon  wrought  iron  rails,  when  dry,  with  a  less  ex- 
tent of  vibration,  the  number  of  oscillations  was  404  and  412;  while, 
when  chalked,  the  number  was  230,  With  cast  iron,  when  oiled, 
under  the  same  circumstances,  the  number  was  290;  and  when  stilL 
more  copionsly  oiled,  the  number  was  reduced  to  244. 

HkerieuU  oftheee  experimenta  m,  Ihereforej  that  no  inereaee  of  re" 
atttanee  takes  piaee  upon  wrought  iron  rods;  and  that  the  reeiitance  is 
a  fftintmum,  when  the  ndle  are  quUe  dry  mdfrufrom  any  extrane- 
OU9  matter.  [Rep.  Pat.  Ino. 


On  the  tempering  of  Metallic  Wires  and  springe  for  Chronometers^ 

Wtdchesy  Musical  Instruments^  4re. 

To  the  Bditors  of  the  London  Joomal  of  Artf,  &c. 

Gentlemen,— A  course  of  experiments  in  which  I  have  lately  en- 
gaged myself,  has  drawn  mv  attention  to  the  subject  of  the  **  spirit/^ 
as  workmen  technically  call  it,  of  metallic  sprin«i.  The  connexion 
of  this  subject  with  various  important  branches  of  our  arts  may  claim 
for  it  a  small  space  of  your  valuable  publication.  In  respect  of  the 
more  important  interests  of  navigation,  as  well  as  of  numerous  minor 
purposes,  a  few  practical  observations  may  prove  serviceable,  by  es« 
tendi  ng  the  knowledge  of  the  ramifications  of  science.  Springs  are  ' 
made  perfectly  well  for  different  objects,  so  far  as  the  manufacturer 
is  concerned,— but  a  more  general  information  as  to  their  different 
'temper,  and  the  principles  of  such  difference  may  tend  to  the  more 
correct  and  perfect  adaptation  of  elastic  substances  to  the  required 
end  of  the  workmen  who  use  them. 

I  am  indebted  for  much  of  the  following  information  to  an  old 
French  memoir,  originally  published  in  1774,  by  M.  Le  Roy,  pere, 
the  celebrated  watchmaker  of  Louis  XY.    Certain  experiments  in 
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acwifticB  kave  supplied  me  with  proofg  of  his  correctness,  and  witii 
some  generally  useful  memoranda. 

A  har  of  steel  or  iron,  after  being  sufficiently  heated,  or  subjected 
to  the  action  of  fire,  becomes  successively  yellow,  violet,  blue,  gray 
and  white.  The  variations  in  intensity  of  these  colours  will  partlj 
depend  upon  the  state  and  quality  of  the  metal  operated  upon.  Al- 
though philosophers  are  agreed  that  all  hard  boaies  are  elastic,  yet 
hardness  does  not  constitute ./Ae  measure  of  elasticiltfi  for  a  glass  ImII 
is  much  ^more  elastic  than  an  equal  globe  of  cast  iron;  but  their  dif- 
ference of  hardness  is  by  no  means  proportioned  to  that  of  their  elas- 
ticity. A  Damascene,  or  Moorish  sword  blade,  is  more  springy  or 
elastic  than  another,  which  shall,  notwithstanding,  make  an  impres- 
sion upon  the  edge  of  the  former.  Now,  this  diflference  arises  from 
the  varied  mode  of  tempering  the  respective  blades.  The  steel  or 
iron,  after  each  transition  above  noticed,  is  said  by  the  French  to  be- 
come reventL 

M.  Le  Roy  informs  us  that  he  took  three  wires  of  common  steely 
to  which  he  suspended  weights,  and  put  them  in  pendulous  motion. 
They  did  not  maintain  their  vibrations  beyond  seven. minutes.  He 
then  tempered  them  to  the  fourth  or  gray  state;  in  this  stage  of  reMntt 
the  same  wires  maintained  the  vibrations  of  their  masses  during  the 
space  of  50  minutes.  A  wire  of  cast  steel,  which  maintained  the  vi- 
brations of  its  suspended  weight  for  10  minutes,  continued  them 
after  it  had  passed  to  full  blue,  (gros  bleu^)  an  hour  longer.  From 
Dr.  Thompson's  published  tables  of  Cohesion,  we  learn  that  the 
power,  or  force  of  cohesion  of  bar  iron,  is  to  that  of  cast  iron  nearly 
as  7S :  50;  for  to  tear  asunder  rods  of  each  species,  an  inch  square 
at  the  base,  it  required  74,500  lbs.  avoirdupois,  to  destroy  the  cohe- 
sion of  the  particles  of  tiie  bar  iron  rod,  and  50,100  lbs.  to  effect  the 
breaking  of  the  cast  iron  rod.  The  elasticity  or  spirit  of  tempered 
steel  springs  appears,  therefore,  to  be  in  an  inverse  ratio  to  their 
power  of  cohesion.  An  untempered  wire  of  a  harpsichord,  main- 
tained its  vibrations  for  14  minutes;  after  being  tempered  to  my- 
white,  it  maintained  its  suspended  weight  in  motion  nearly  an  hour. 
A  wire  of  cast  steel  was  tempered  to  groa  bleu  and  then  was  dimi- 
nished, (i.  e.  untempered,)  and  polished,  in  which  state  it  vibrated 
only  17  minutes,  but  upon  the  revenu  a  groa  bleuj  it  vibrated  67  mi- 
nutes. These  general  facts  serve  to  show  the  great  advanta^  of 
understanding  the  variations  of  tempering,  as  affecting  the  elasticity 
of  springs,  and  their  consequent  fitness  for  any  required  purpose. 
Our  author  appears  to  have  applied  his  knowledge  to  the  formation 
of  the  best  chronometer  work  of  the  period,  in  which  art  he  gained  a 
high  reputation. 

BUt  mere  soft  metallic  wires  and  springs  without  any  temper,  will 
not  vibrate  well,  nor  maintain  for  any  great  length  of  time  a  suspend- 
ed pendulum  bob  in  motion.  A  copper  wire  is  unsuited  for  these 
purposes;  a  brass  wire  is  suitable  in  proportion  to  the  quantity  of 
zinc  in  its  composition,  so  that  it  does  not  exceed  one-half;  the  usual 
proportion  is  four  parts  of  copper  to  one  of  zinc.  About  two  years 
after  the  publication,  by  M.  Le  Roy,  of  his  experiments,  Coanl 
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Brahl,  the  ambassador  from  the  court  of  Dresden  to  St.  James's,  and 
M.  Phillidor,  had  several  piano  fortes  made,  and  strung  with  wires 
tempered  groa  bleu;  thej  were  universally  acknowledged  by  ama- 
teurs, and  the  Royal  Academy  of  Paris,  to  be  superior  in  tone  to 
instruments  chorded  with  the  usual  steel  wire.  The  progress  which 
is  making  in  the  general  application  of  scientific  principles  to  oar  va- 
rious branches  of  manufacture,  induces  me  to  hope  tnat  these  few 
reminiscences  may  prove  useful  to  some  of  our  artists  and  operatives. 

[Lom^  Jour. 


Hold-fast  for  Carpenters, 
From  the  Transactions  of  the  Society  of  Arts. 

The  common  carpenter's  hold-fast  is  a  round  bar  of  iron,  thicken- 
ing a  little  upward,  and  bent  at  the  upper  end  almost  into  a  right 
angle  and  flattened.  An  oblique  hole  is  bored  in  the  bench;  and  if 
a  piece  of  wood,  or  any  other  article  is  wanted  to  be  secured,  it  is 
placed  under  the  hold-fast,  and  a  few  strokes  of  a  mallet  are  suffi- 
cient to  make  it  bite  firmly.  In  order  to  loosen  it,  nothing  more  is 
necessary  than  a  blow  of  a  hammer  applied  at  the  back,  or  lower  end 
of  the  bar. 

JDungey^s  Holdfast. 


In  Mr.  Dnngey's  hold-fast,  the  jaw,  a,  instead  of  being  one  piece 
with  the  rest  of  the  bar,  is  moveable  on  the  axis  6,  and  is  prolonged 
backwards.  In  this  latter  part  is  a  hole  for  the  reception  of  a 
cranked  screw,  c,  which  bears  on  a  projection,  d,  of  the  main  bar: 
e  is  the  hole  in  the  bench,  and/  is  a  flat  square  piece  fixed  by  a  loose 
joint  to  the  jaw  a,  and  therefore  capable  of  bearing  by  its  whole  sur- 
face on  any  piece  of  work  placed  under  it.  By  turning  the  screw  c 
in  one  direction  the  work  is  held  fast,  and  by  turning  in  the  other 
direction  it  is  released.  It  is  considered  as  likely  to  be  of  service  to 
coachmakers,  carvers,  and  chair  and  cabinet  makers,  as  the  pressure 
of  it  is  under  perfect  regulation,  and  it  is  not  liable  to  bruise  the 
work  which  it  is  employed  to  hold. 
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Note  to  SvbicHbers. 


Oar  snbicriberB  ire  informed,  thit  the  delay  in  this  DQinber  of  the 
Journal,  haa  been  cauaed  bj  the  destruction  of  Mrt  of  the  printed 
sheets,  in  a  fire  which  occurred  at  the  printing  office  of  the  Jonnnl. 
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Propositions  and  Suggestions  on  the  means  of  obviating  or  lessening 
the  accidents  incident  to  Navigation  by  Steam.  By  John  S.  Wil- 
liams, Engineer.  ^ 

TO  THB  BDITOK  07  THS  JOVBITAI  OV  THE  TBAVKLIN  IH^STITUTX. 

Sir,— I  have  with  much  satisfaction  read  the  remarlcB  of  Mr.  Earle, 
(Vol.  vii.  p.  154,)  on  the  causes  of  some  explosions  in  steam  boilers. 
I  fully  believe  the  reasons  he  assigns,  and  the  conclusions  be  arrives 
at,  to  be  correct.  Apprehending,  however,  that  he  has  been  too  brief 
respecting  preventives,  I  shall  add  a  few  paragraphs  upon  this  sub- 
ject; in  doine  which  I  shall  not  confine  myself  to  any  one  particular 
class  of  accidents  to  which  navigation  by  steam  is  liable. 

Upon  the  western  waters,  steam  boats  have,  at  an  average,  from  4 
to  5  boilers  each,  of  36  inches  in  diameter,  and  18  feet  long,  with 
two  flues  of  13  inches  in  diameter,  running  from  end  to  end  of  each 
boiler.  These  boilers  are  placed  upon  a  horizontal  bed  occupying  a 
breadth  of  from  12  to  15  feet  across  the  forepart  of  the  boat. 
^  A  very  large  proportion  of  the  explosions  oi  boilers,  sa^  five-sixths, 
are  occasioned  by  the  collapsing  of  the  flues,  and  not,  as  is  commonly 
reported,  bv  the  bursting  of  the  boiler  proper.  The  reason  of  thisi 
appears  to  be  that  metal  of  the  strength  to  resist  a  rent  is  by  no 
means  adequate  to  prevent  a  collapse.  The  ability  of  flues  to  sus- 
tain the  pressure  of  the  steam,  is  the  mere  stiffnesa  of  the  metal  in 
conjunction  with  the  perfect  regularity  with  which  the  arch  or  cir- 
cular shape  of  the  flue  is  constructed  and  maintained.  Should  one 
diameter  of  a  flue  exceed  another  only  by  one  inch,  when  the  steam 

Vol.  VUI.— -No.  5 November,  1831.  37 


Digitized  by 


Google 


290  Explosions  of  Sleam  Boilers. 

is  up  to  100  pounds  upon  the  square  inch,  there  would,  in  a  flue  18 
feet  long,  be  21,600  pounds  of  force  applied  directly  to  produce  a 
collapse.  There  is  little  danger  attending  the  coUapae  of  a  good  ine, 
save  from  the  rending  of  the  metal  from  the  head  or  the  boiler,  which 
is  very  apt  to  take  place.  Flues,  however,  have  collapsed  without 
leakins;  a  drop,  and  consenuentlj  without  further  damage  than  the 
loss  of  the  floe  itself;  this  has  happened  when  the  boiler  heads  have 
been  made  of  wrought  Iron,  but  perhaps  never  with  cast  heads,  which 
ought  to  be  rejected.  Cast  heads  are  apt  to  crack  bj  frequent  heat- 
ings, and  when  thej  give  waj,  they  deal  destruction  fore  and  aft. 

I  agree  with  Mr.  Earle  in  the  idea  that  it  injures  boilers  and  flues 
to  be  overheated,  even  if  they  should  not  explode  at  the  time.  I  mn 
fully  persuaded  that  metal  overheated  under  a  high  pressure  is  never 
again  so  fit  to  bear  pressure  either  as  a  boiler  or  flue.  Perhaps  the 
reason  may  be  that,  to  lower  the  temperature  of  iron  a  little,  and 
suddenly,  under  a  high  pressure,  operates  upon  the  structure  of  the 
metal  the  same  as  to  cool  it  to  a  greater  degree  under  a  less  pres- 
sure. Not  only  ought  the  overheating  of  boilers  and  flues  to  lie 
guarded  against  with  all  possible  care  on  this  account,  but  because 
the  overheating  is  very  likely  to  generate  a  quantity  of  highly  rari- 
fied  steam,  to  the  destruction  of  boiler,  boat,  and  crew,  by  a  sodden 
explosion.  The  most  common  causes  of  the  overheatior  of  boilers 
and  flues  are,  undoubtedly,  carelessness,  or  want  of  skill,  in  the  en- 
gineer, who  may  let  the  water  get  too  low;  an  unnoticed  failure  of 
the  force  pump  to  perform  its  duty;  the  rolling  of  the  boat  in  a  heavy 
sea;  or  any  thing  else  that  causes  the  boat  to  tilt,  such  as  the  running 
of  passengers  to  the  side  next  to  an  approximate  town  or  shore,  com- 
bined with  the  discharge  and  reception  of  freight,  and  the  reception 
of  wood  at  the  same  side.  This  occasions  the  water  to  flow  through 
the  connexions  from  the  higher  boilers  to  the  lower,  and  this  again  in- 
creases the  bias,  and  draws  more  water  after  it.  The  best  height  of 
water  for  generating  steam,  is  when  the  flues  are  kept  just  covered 
by  it,  and^  no  more.  Hence  some  engineers  run  the  water  very  close, 
not  allowing  it  to  rise  more  than  one  or  two  inches  over  the  flues. 
It  is  then  plain  that  a  small  tilt  or  bias  in  the  boat  will  lay  the  flues 
in  one,  or  more,  of  the  boilers,  instantly  bare,  which  soon  becomes 
much  heated,  and  generates  a  quantity  of  highly  elastic  steam  upon 
the  boat  being  restored  to  its  level,  so  as  to  cause  the  water  to  take 
its  proper  position.  In  this  situation,  should  the  heated  flue  have 
the  least  irregular  shape,  so  as  Xo favour  such  a  circumstance,  it  will 
collapse  vertically,  because  the  heated  part  of  the  flue  is  robbed,  by 
the  heat,  of  its  stiffness,  which  is  its  only  means  of  supporting  its 
burthen.  But  should  a  flue  thus  partially  heated,  have  been  con- 
structed perfectly  cvlindricaU  I  presume  the  collapse  will  then  be 
horizontal,  inasmuch  as  heating  the  upper  part  necessarily  lengthens 
the  horizontal  diameter.  Unless  the  ooilers  be  uncommonly  strong, 
the  steam  thus  suddenly  generated,  must  get  vent  either  by  valves 
or  by  an  explosion;  in  many  instances,  by  collapse  only,  but  most 
destructively  by  bursting. 

I  now  proceed  to  give  some  ideas  as  to  the  most  likely  means  of 
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preventing  such  occurrences.  In  order  to  prevent  tK&  danger  at- 
tending the  tilting  or  sidelong  position  into  which  boats  will  neces- 
sarily be  thrown,  at  times,  it  is  suggested  that  the  boilers  be  uncon- 
nected, and  that  each  be  supplied  by  a  force  pump  separately.  But 
should  this  be  thought  troublesome  and  expensive,  let  the  pipe  from 
the  force  pump  have  a  branch  running  to  each  boiler  separately  $  let 
each  of  these  boilers  be  furnished  with  a  valve  and  stop  cock,  the 
valve  opening  towards  the  boiler;  and  let  the  steam  pipes  also,  which 
lead  out  of  each  boiler,  be  furnished  with  a  valve  opening  towards 
the  cylinder.  It  is  evident  that  in  a  boat  where  the  boilers  were  thus 
connected,  or  rather,  thus  disconnected,  no  water  could  flow  from 
the  higher  towards  the  lower  boilers,  were  the  boat  tilted  ever  so 
much.  In  this  case,  the  flues  would  be  relieved  of  much  of  their 
present  exposure  to  heat,  because  the  water  in  each  boiler  must  waste 
by  evaporation,  not  flow  out,  before  its  flues  would  be  laid  bare. 
Thus,  eveh  were  no  water  pumped  in,  twenty  minutes  or  half  an 
hour  might  be  spent  in  this  situation,  without  exposing  the  flues, 
under  the  calculation  that  the  perpendicular  waste  of  water  is  aboui 
an  inch  in  ten  minutes  whilerunning.  Further;  boilers  thus  situated 
would  be  less  dangerous,  not  only  because  the  flues  and  sides  would 
be  less  exposed  to  heat,  but  because,  even  supposing  them  heated, 
they  would  not  be  subjected  to  a  sudden  reflux  of  water  from  the  other 
boilers  upon  the  boat  being  restored  to  her  proper  trim.  It  is  con- 
ceded that  should  the  force  pumps  play  while  the  boat  is  out  of  trim 
the  water  would  be  thrown  into  the  lower  boilers,  and  after  the  trim 
should  be  restored,  into  the  others,  until  all  would  be  on  a  level;  but 
the  introduction  of  stop  cocks  into 4he  pipes  furnishes^  the  means  of 
regulating  the  supply  of  water  in  any  position.  By  making  a  hole 
in  one  side  of  these  pipes,  and  introducing  three-way-cocks,  means 
are  also  obtained  of  drawing  oflT  the  water  ^om  any  one,  or  all,  of  the 
boilers,  separately,  if  the  supply  pipes  are  lower  than  the  boilers.  - 

In  the  steam  pipe  of  each  boiler,  by^which  it  is  connected  to  the 
common  steam  pipe,  a  valve  should  be  placed,  opening  upwards. 
Each  boiler  would  thus  give  its  supply  of  steam  independently  of  the 
others,  and  if  from  any  accident  steam  ceased  to  be  generated  in  one, 
its  valve  would  be  closed  by  the  pressure  of  steam  from  the  other 
boilers,  and  all  waste  be  thus  prevented. 

The  valves  above  mentioned  to  be  placed  in  the  steam  pipes  would, 
by  no  means,  obstruct  the  passage  of  the  steam  from  the  boilers  to 
the  cylinder,  neither  woula  they  prevent  the  perfect  equilibrium  of 
the  steam  to  the  creation  of  any  danger.  The  steam  in  each  boiler 
would  maintain  the  same  pressure  as  the  steam  in  the  common  pipe 
or  cylinder,  or  be  below  that  pressure.  Let  the  safety  valve  be  placed 
on  the  common  pipe  where  the  steam  from  all  the  boilers  unites^  In 
this  case  any  one  boiler  which  might  be  suddenly  surcharged  with 
steam  would  open  and  occupy  the  whole  capacity  of  the  safety  valve 
for  its  own  relief,  which  would  thus  be  more  effectual.  Agaioj  under 
this  disposition  of  boilers,  a  surcharge  in  one  would  not  occasion  the 
collapse  of  a  weak  or  misshapen  flue  in  another,  nor  another  boiler, 
tliat  might  be  deficient,  to  burst.   On  a  boat  with  five  boilers  and  ten 
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fineSf  connected  in  the  common  way,  the  chinces  are  against  the 
bursting  or  collapsing  taking  place  in  the  same  boiler  in  which  the 
cause  of  the  accident  occurs;  but  under  this  arrangement,  both  mast 
take  place  in  one,  or  the  accident  will  not  happen,  bj  reason  of  the 
surcharged  boiler  being  sufficient  to  bear  the  pressure.  It  aeena  to 
me  that  this  would  greatly  lessen  the  number  of  accidents.  Under 
the  present  arrangement,  when  one  floe  or  boiler  giYes  way,  ail  the 
power  of  every  boiler- is  exerted  through  the  connexions,  and  acts 
upon  the  deficient  one  to  render  the  destruction  complete;  hot  under 
the  acraneement  here  proposed,  the  power  of  one  boiler  only  would 
be  exerted  upon  the  boat,  its  contents,  and  crew.  This  ia  certainly 
an  important  consideration,  which  would  hold  good  in  ail  cases  of 
collapse,  and  seldom  fail  in  cases  of  bursting;,  were  the  boilers  pro* 
perly  secured  in  thisir  places.  But  further,  tnere  would  another  ad- 
vantage attend  this  proposed  arran^ment,  which,  though  mentkmed 
last;  may  be  equally  worthy  of  consideration  with  the  preceding.  It 
is  this*— that  in  case  of  an  accident,  by  collapse  or  by  bursting,  if  the 
whole  bed  should  not  be  deranged,  not  a  stroke  of  the  piston  woald 
be  lost.  The  remainder  of  the  boilers  would  not  cease  to  drive  the 
engine,  although  with  diminished  power.  The  vessel  would  still  be 
under  the  command  of  the  pilot,  and  enable  him  to  pursoe  his  voyage 
or  to  run  into  port,  where  medical  aid  and  other  comforts,  miaht  be 
obtained  for  the  wounded.  This  circumstance  alone  would  take  off 
much  of  the  appalling  aspect  of  such  occurrences.  For  part  of  a  crew 
to  be  killed,  and  others  crippled,  and,  withal,  for  the  boat  nnder 
these,  the  most  distressing,  circumstances,  to  be  completely  deprived 
of  power,  is  such  a  picture  as  I  can  hardly  bear  to  jcontemplace  vrlien 
I  draw  it;  neither  would  it  be  drawn  did  I  not  believe  myself  to 
be  urging  measures  to  lessen  the  frequency  of  its  occurrence  as  well 
as  the  horror  of  its  features.  It  is  true  that  after  such  an  accident 
has  occurred  to  one  of  the  boilers,  and,  of  course,  all  the  presaare  in 
it  taken  off,  all  the  water  from  the  force  pump  would  be  tnrown  into 
this  deficient  boiler.  But  in  the  course  of  15  or  20  minutes,  liefore 
any  danger  from  running  without  a  supply  would  occur,  the  engineer 
or  some  one,  might  turn  the  stop  cock  leading  into  that  boiler,  and 
force  the  supply  into  the  others,  when  every  thing  would  go  on  as 
before  the  accicfent,  with  the  loss  of  only  so  much  power  as  had  been 
obtained  from  the  injured  boiler. 

While  on  the  subject  of  lessening  the  force  of  such  accideata,  ia 
the  destruction  occasioned  by  them,  permit  me  to  recommend  what 
has  been  repeatedly  urged  by  others,  that  an  almost  impregnable  par- 
tition be  constructed  to  defend  the  lives  of  those  passengers  who 
shall  keep  their  proper  places.  A  strong  bulk-head  placed  aft  of  the 
flues,  would  dissipate  the  force  of -the  steam  in  the  fire  bed  and 
through  the  sound  flues»  if  the  discharge  was  backward,  as  the  con- 
tents of  one  only  would  have  to  be  guarded  against;  and  chinmeys 
well  secured,  and  of  nearly  equal  strength  with  the  boilers,  would 
be  likely  to  turn  all  the  contents  of  one  boiler  upward.  In  this  way 
the  life  of  many  a  fireman,  as  well  as  those  of  passengers^  wovld  be 
saved. 
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As  txplosions  by  bursting  are  the  more  destructive,  so  those  bv 
colUpses  are  the  more  frequent;  thus  bj  them,  many  lives  and  much 
property  are  lost.  Every  precaution  that  ingenuity  can  devise,  or  dis- 
cretion su^st,  ought  to  be  adopted  to  prevent  their  occurrence,  and 
lessen  their  destructive  effects  when  they  do  occur.  Let,  then,  the 
strength  of  metal  be  increased,  or  the  diameters  of  both  boilers  and 
flues  be  diminished,  and  their  numbers  increased,  to  accomplish  the 
same  ends.  Although  our  means  of  precaution  may  be  expensive  or 
troublesome,  (which  is  not  admitted  to  be  the  fact,)  yet  the  increas- 
ed  confidence  and  business  of  that  mode  of  conveyance,  would  amply 
repay  the  prudent,  as  well  for  a  small  expense,  as  for  the  additional 
eare  in  keeping  their  boilers  clear  of  earthy  and  saline  matter,  which 
teods  greatly  to  their  decay,  if  not  to  their  sudden  and  total  destruc- 
tion. 

After  having  suggested  several  improvements  in  supplying  boilers 
with  the  common  pump,  allow  roe  to  take  a  brief  notice  of  a  patent 
obtained  by  me,  for  what  I  believe  to  be  an  improved  method  of  sup- 
plying the  boilers  of  steam  engines  with  water.  I  mention  it  with 
hesitancy,  although  I  have  much  confidence  in  its  utility,  but  am  not 
DOW  so  situated  as  to  put  it  into  operation  myself;  should  any  one* 
however,  conceive  it  worth  an  experiment,  and  apply  to  me,  post 
paid,  for  a  right  to  use  it,  I  hope  to  convince  him  that  a  sordid  love 
of  gain  forms  no  part  of  my  composition.  This  inventionr  was  pub- 
lished by  you,  with  a  cut,  in  March  last,  vol.  vii.  p.  183.  A  common 
boiler  would  require  the  water  chamber,  B,  [see  tne  cut,]  to  be  from' 
6  to  9  inches  cubic;  and  the  reservoir  might  be  nothing  more  than  a 
pipe  or  apartment  kept  supplied  by  a  fount  from  the  condenser,  the 
hot  well,  or  the  cold  water  pump.  The  whole  structure  might  be  at- 
tached to  the  main  head,  and  with  it  removed,  cleaned,  inspected,  or 
repaired,  with  the  greatest  ease  and  convenience.  The  cut  shows  the 
principle  in  the  easiest  way  it  could  be  presented  to  the  eye,  but  not 
the  most  convenient  mode  of  applying  it  to  the  machinery.  Instead  of 
the^cocks,  E  and  F,  a  sliding  escapement,  a  four- way -cock,  or  a  dou- 
ble conic  valve,  will  be  easy  to  construct,  and  readily  connected  with 
the  motion  of  the  engine.  A  wooden  float  in  the  chamber  B,  would 
prevent  condensation  by  separating  the  steam  from  the  water.  The 
apparatus  can  be  attached  to  any  part  oF,  and  all  sorts  of  boilers,  or 
connected  with  them  by  pipes,  provided  the  necessary  levels  are  pre- 
served. 

I  propose  that  one  apparatus  should  be  attached  to  each  boiler  in 
boats,  with  valves  in  the  steam  pipes,  as  above  recommended.  To 
the  advantages  gained  by  the  above  arrangement,  with  the  coromoik 
force  pump,  I  presume  the  following  will  be  added;  my  apparatus 
will  require  no  stuffing,  and  have  fewer  wearing  parts;  it  would  in- 
troduce no  greasy  and  linty  substances  into  the  boilers,  which,  com- 
bining with  earthy  matter,  sometimes  form  blackberries,  (so  called,) 
which  burn  to  the  bottom;  it  requires  less  power  to  keep  it  goins;, 
and  by  a  small  discharge  of  steam  at  every  operation,  would  noti^ 
its  proper  action;  it  will  keep  the  water  *in  the  boilers  always  at 
'  the  same  height,  by  discharging  more  than  the  waste  when  the  water 
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is  too  low,  and  less  when  it  is  too  high  in  the  boiler,  if  accident  or 
design  shoald  make  it  so.  Thas  by  its  own  operations,  woald  it  find 
the  proper  height  for  the  water,  anci  steadilj  maintain  it  at  that  heiebt 
as  long  as  the  operatiofi  goes  on,  and  the  suppi  j  kept  up.  And,  lasdj, 
shoald  the  boat  lie  ever  so  sidelong,  it  woald  keep  in  ererj  boiler  its 
proper  sapplj  of  water. 

Bat,  after  all,  accidents  will  occar,  under  the  management  of  un- 
skilful and  careless  engineers;  boat  owners  are  frequently  imposed 
opon  by  vagrants  under  that  name.  The  remarks  of  jour  correspou' 
dent,  K.  D.  H.  published  in  vol.  vii.  p.  289,  are,  in  the  main,  very  judi- 
cious, and  I  hope  he  will  succeed  in  his  experiments.  Safety  Talves are 
certainly  a  security,  if  properly  constructed,  and  left  to  operate 
freely;  but  they  are  often  tied  down,  and  are  thus  rendered  useless. 
I  lately  passed  a  boat  in  which  I  know  that  the  enetneer  had  been 
in  the  constant  practice  of  tying  his  safety  valve  down  under  the 
power  of  a  double  lever.  1  passed  by  it  in  another  boat,  and,  as 
might  be  expected,  death  and  destruction  had  visited  the  spot.  I  could 
enlarge,  but  charity  throws  a  veil  over  the  past,  and  seeks  a  future 
remedy.  Let  those  who  are  competent  devise  it,  and  those  who  have 
power  and  means  carry  it  into  effect.  Let  there  be  a  Board  of  In- 
quiry to  examine  the  moral  standins  and  skill  of  engineers  and  pilots; 
let  boilers  be  tested,  let  large  safety  valves  be  placed  out  of  tiie 
reach  of  all  on  board,  let  the  causes  of  accidents  be  inquired  into, 
or  let  any  method,  in  any  way  promising,  be  adopted  and  pursued 
that  might  tend  to  lessen  the  evil,  and  increase  the  chances  of  escape. 

Another  class  of  accidents  to  which  steam  boats  are  liable  is  that 
of  fire.  Is  it  not  almost  incredible  that  a  vessel  whose  very  propel- 
ling power  arises  from  fire,  and  in  which  a  profuse  application  is  made 
of  oil,  which  is  built  of  the  most  light  and  combustible  materials,  ex- 
posed to  numberless  sparks,  and  the  constant  heat  of  a  furnace, 
should  be  seldom  or  never  guarded  against  consumption  by  fire? 
Would  not  a  force  pump,  worked  by  the  engine,  supplied  with  hose, 
be  a  necessary  appendage  to  them? 

Boats  running  into  and  sinking  each  other,  and  boats  burned  to 
the  water's  edge  in  a  tew  minutes,  boilers  bursting,  and  flues  col- 
lapsing, together  with  the  attendant  death  and  destruction,  make  up 
a  considerable  amount  of  human  ills,  which  call  loudly  upon  the  pow- 
erful and  the  humane  for  their  exertions  to  arrest.  Power  by  steana, 
managed  as  it  might  be,  would  not  only  be  the  easiest  and  cheapest 
mode  of  transit  for  goods  and  passengers,  but  the  safest  also;  but  for 
the  want  of  skill  or  attention,  our  use  of  it  has  increased  greatly  be- 
yond our  provisions  for  rendering  it  so. 

Being  deeply  impressed  with  the  importance  of  my  subject,  it  has 
been  extended  to  a  greater  length  than  I  had  anticipated;  if  1  have 
been  tedious,  let  the  motive  plead  my  excuse  with  your  readers. 

Yours  respectfully, 

Jno.  S.  Williams* 

IVaihingion^  Mason  county^  Ay.  SepL  12, 1831. 
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Notes  and  rtferences  explanatory  of  the  accompanying  drawings  and 
Illustrative  of  the  mode  of  connecting  boilers  recommended  in  the 
foregoing  essay* 


ABC,  sections  of  three  boilers  placed  at  or  near  a  level. 

D  E,  supply  pipes,  a  b  Cy  valves  opening  from  the  supply  pipe 
towards  the  boilers,  d  e  f  stop  cocks  between  said  valves  and  the 
boilers,  which  by  being  made  three-way-cocks,  may  serve  to  drain 
the  boilers. 

F  G,  steam  pipes  leading  from  the  boilers  to  the  cylinder,  g  h  i, 
valves  opening  from  the  boilers  towards  the  cylinder,  k  /,  safety 
valves,  one  of  which  might  be  encased  with  its  burthen,  even  inside 
of  the  boiler  or  pipe,  as  at  k. 

Boiler  A  has  one  flue  collapsed  and  thie  other  walled  up  to  prevent 
a  draft.  The  deficient  boiler  may  have  as  much  water  kept  in  it  as 
it  will  hold,  to  prevent  burning.  Meanwhile  boilers  B  and  G  have 
not  ceased  for  a  moment  to  supply  steam,  and,  consequently,  power, 
to  the  cylinder. 

Boiler  C  is  placed  in  a  manner  that  is  believed  would  not  be  sub- 
ject to  collapses,  and  at  the  same  time  generate  much  more  steam 
than  the  common  method  in  proportion  to  the  weight  of  the  boiler 
and  water. 
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Cdnlinuati<m  of  the  Report  of  the  Commiitet  of  the  PrankHn  insiiMe 
of  Penmyhcmim^  ofipointA  May^  1829,  to  ascertain^  by  eaq^erimeni^ 
the  value  of  Water  a»  a  Moving  Power. 

(Continued  from  p.  221.) 
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FRANKLIN  INSTITUTE. 

Explosiont  of  Steam  Bailers. 

[ContiDued  from  p.  24r0 

(No.  III.) 

Letter  from  General  Swift  to  one  of  the  Committee  on  Explosioniy  dated 

Geneva,  New  York,  July  15,  18S0. 

Dbar  SiR,-^During  mj  absence  on  Lake  Ontario,  joar  letter  of 
the  6th  instant,  relative  to  the  explosion  of  the  boilers  of  the  Helen 
McGregor,  was  received.  I  know  very  little  about  it,  as  jou  will 
perceive.  In  March  last,  I  overtook  the  steam  b6at  oh  the  Missis- 
.  sippi,  and  made  very  particular  inquiry  of  the  passengers,  in  order 
to  compare  it  with  the  accounts  of  former  days  of  the  explosions  of 
the  ^tna,  and  of  the  Hoboken  ferry  boat,  at  New  York,  &c. 

From  the  inquiries  it  became  soon  apparent  th^t  a  very  common 
ignorance  prevailed;  for  passengers  rarely  make  any  useful  examina- 
tion of  steam  machinery:  very  few  of  them  knew  any  tiling  of  the 
structure  of  the  machine,  or  of  the  mode  by  which  the  steam  is  re- 
tained, or  applied  to  motion. 

.  Some  of  the  passengers  said  that  the  boat,  as  it  lay  adjacent  to 
the  river  bank,  was  so  *^  keeled  over"  that  one  of  the  wing  boilers 
could  not  have  had  any  water  in  it,  and  that  in  that  position  it  was 
when  it  burst  or  collapsed.    Others  said  that  the  steam  was  not^  let 
off*,"  because  the  engineer  was  expecting  that  all  persons  would  be 
on  board. in  a  moment  or  two,  and  thus  the  pressure  of  steam  became 
too  great  and  burst  two  of  the  boilers,  endwise  and  .upward.    Others 
said  that  one  boiler  had  burst,  and  another  shrunk  or  collapsed. 
One  of  the  passengers,  who  appeared  to  have  a  clear  recollection, 
said  that  two  of  the  boiler-heaas,  (for  there  were  several  contiguous 
boilers,  as  is  usuaU)  burst  towards  the  cabin,  and  came  in  contact 
with  two  iron  stanchions^  and  were  by  them  reflected,  (direction 
changed,)  and  went  through  the  sides  of  the  bulk  heads.    All  agreed 
that  one  boiler  was  thrown  about  forty  feet  from  the  boat,  and  stmck 
in  the  bank  with  one  end  uppermost,  and  the  head  of  the  trailer  of 
that  end  blown  out.    The  iron  stanchions,  probably,  Baved  many  of 
the  cabin  passengers,  who  were  at  breakfast,  from  wounds  and  death. 
The  passengers  generally  agreed  that  the  boilers  were  weak:  how 
they  came  to  this,  or  any  other,  knowledge  about  them  I  know  Dot 
The  boat  was  an  old  boat.    When  I  wenton  board  the  Helen  McGre- 
gor it  was  night;  ^  the  wreck  cleared  away;"  the  hull  of  the  beat  ap- 
parentlv  little  injured.     I  concluded  that  part  had  burst  and  part 
bad  collapsed,  and  that  all  the  bursting  had  been  upwards  and  side- 
wise,  and  endwise.    The  published  account  of  a  passeneer  coo  tains 
as  much  as  any  one  of  them  knew,  or  as  any  one  on  board  knew,  save 
the  priticipal  engineer,  who,  if  a  competent  person,  knew  best  the 
actual  state  of  the  boilers  and  machinery. 

I  am  of  opinion  that  carelessness  and  ignorance,  combined,  have 
been  the  chief  causes  of  the  bursting  of  boilers.  No  doubt  many  have 
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been  burst  by  using  or  wearing  the  boiler  for  too  ereat  a  length  of 
time;  moreover,  I  do  not  believe  that  the  state  of  the  boiler  is  sufil- 
cienti  J  often  inspected,  from  its  being  a  tedious  operation  ind  requir- 
ing a  well  informed  person  to  make  the  survey.  I  have  observed 
many  engineers  whose  care  and  attention  were  exemplary,  I  have 
also  seen  those  who  did  not  pay  the  requisite  attention  to  determine 
the  relative  state  and  position  of  the  water  and  the'steam,  while  fire 
was  under  the  boilers.  I  consider  low  pressure  steam  boats  more  safe 
than  high  pressure,  only  because  the  former  may  admit  of  greater 
carelessness  with  impunity,  than  the  latter.  Much  of  the  safety  and 
strength  of  boilers  depending  on  the  quality  of  t)ie  iron,  (used  on 
fresh  water,)  it  is  very  desirable  to  determine  its  durabilitj|r  or  tough- 
ness by  some  legal  inspection  and  seal;  and  whether  brittle  when 
hot  or  cold;  and  to  know  whether  the  plates  in  any  one  boiler  have 
equal  strength  in  those  particulars  before  bein^r  put  toeether.*  The 
effect  of  hi^  temperature  upon  the  strength  of  iron  plates,  with  re- 
ference to  finding  means  to  resist  the  effects  of  the  sudden  contact  of 
steam,  atmospheric  air,  &c.  &c.  should  be  experimented  upon. 

After  all  the  precautions  which  theory  and  experience  have  sug- 
gested, there  is  one  quality  in  men  which  will  ever  make  a  steam 
boiler  a  dan^rous  companion  in  travelling — >I  mean  temerity.  .  All 
know  that  without  careful  attention  the  strongest  boiler  may  be  burst, 
and  that  heedlessness  is  one  of  the  common  consequences  of  habitual 
association  with  dangerous  n>achinery.  From  these  and  other  con- 
siderations I  am  satisfied  that  there  is  no  known  safety  for  passen- 
gers conveyed  by  steam,  equal  to  tow  boats  or  safety  barges;  the 
loss  in  velocity  is  more  than  compensated  by  quiet  and  safety.  Wish- 
ing you  success  in  your  laudable  and  scientific  efforts  for  the  public 
good,  1  remain 

Your  respectful  friend, 

J.  Swift. 


(No.  IV.) 
Dumfries^  Virginia^  August  9Jd^  1830. 

SiR,-^A  passenger  of  the  steam  boat  Helen  McGregor  feels  au- 
thorized to  reply  to  the  circular  of  the  Franklin  Institute,  and  briefly 
responds  to  tne  first  inquiry;  that  boilers  are  often  burst  by  the 
confidence  engineers  havein  their  strength,  frequently  by  neglecting 
to  let  off  the  steam,  and  sometimes  by  cracks  and  flaws  in  th^  boiler 
heads.  In  the  case  of  the  Helen  McGregor,  the  boiler-head  of  the 
one  that  exploded  was  cracked,  and  the  engineer  neglected  to  let  off 
the  steam  in  time:  he  had  his  hand  on  the  wrench  ofthe  screw  to  let 
the  steam  into  the  cylinder  at  the  time  ofthe  explosion. 

Inquiry  2nd.  The  best  means  to  obviate  the  frequency  of  explo- 

*  The  necessity  for  which  is  suggested  by  the  effect  produced  upon  the  boiler 
ef  the  JEtna. 
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MODS*  is  to  piss  a  law  reqairing  boileMrtm  to  be  one  inch  thick;  and 
in  high  presaore  en^nea  that  not  more  than  aeventr-fiTe  poaoda  of 
steam  snail  be  earned  to  the  inch;  the  boats  woula  go  slower,  hnt 
their  safety  would  be  beyond  question.  Boiler-heads  to  be  of  wrought 
iron. 

Inqoirj  Sd.  The  means  to  apply  those  remediesip— Let  the  Inspec- 
tor of  the  customs  at  each  port  be  directed  to  examine  the  thicknen 
of  the  boiler-iron,  to  see  that  the  beads  are  of  wrought  iron,  and  that 
the  boilers  are  cat-efuily  rivetted,  screwed,  and  hooped;  and  that  for 
carrying  more  than  seventy-fivci  pounds  of  steam  to  the  sqoare  inch, 
on  conviction  diereof,  a  fine  of  1000  dollars  shall  be  imposed;  one- 
half  to  the  informer,  the  other  half  togofemment,  to  cover  expemea 
of  prosecution,  &c. 

The  boilers  of  the  Helen  McGregor,  six  in  number,  wer^  abont 
four  feet  in  diaVneter,  eighteen  feet  long,  of  wrought  iron^  one-foorth 
inch  thick,  with  cast  iron  heads.  The  nead  that  blew  out  broke  into 
numerous  small  fragments,  killed  several  person8,and  woonded  otheis. 

Boilers  should  Im  of  cylinder  form,  long  enough  to  reach  acroes 
the  boat;  the  diameter  about  one-fifth  of  its  length;  American  iron  is 
safer,  and  less  brittle  than  Swedish  or  Russian,  and  I  think  than 
English  also. 

Arrangement  in  the  boat -^Across,  so  as  to  have  the  fire  |daceon 
the  guards,  which  should,  at  that  jpoint,  project  into  a  platform  of  the 
form  of  a  segment  In  this  position,  if  the  boiler  heads  blew  oat  no 
danger  would  be  apprehended  to  those  in  the  bow  or  stem,  aboive 
or  mIow.  At  least  nine  times  out  of  ten,  boilers  hare  blown  their 
heads  oflE;  leaving  the  sides  perfectly  free  from  even  a  crack  or  flaw. 
When  several  boilers  are  ran^d  alongside  each  other,  they  haTe  a 
connexion  pipe,  which  terminates  in  a  larger  one,  conveying  the 
steam  to  the  flues  and  cylinders.  On  this  larBe  pipe  Is  fixea  the 
safety  valve,  its  form  is  simple,  and  may  be  understood  by  a  school- 
boy.   • 

Large  boilers  may  be  placed  with  safety  on  the  guards,  one  on 
each,  which  would  bie  quite  as  efficient,  except  at  sea. 

if  this  meets  with  approbation  it  will  gratify  th\e  writer,  whose 
name  may  be  known  of  the  postmaster  at  Dumfries. 

▼T .  S.  C 


(No.  V.) 
Extract  of  a  iMter  from  Wm.  Littlefield,  Esq.  of  Newport,  R.  I^  dated 

Columbia,  December  S,  18SQ. 
My  Dear  Sir, — In  conformity  with  your  wishes,  expressed  at  our 
last  meeting,  I  took  some  pains  while  descending  the  Ohio,  to  inquire 
at  every  place  where  we  stopped,  and  from  every  person  I  thought 
qualified  fo  afford  information,  respecting  the  explosion  on  boArd  the 
steam  boat  Caledonia.'  I  will  now  give  you  all  I  could  learn  on  the 
subject,  though  by  no  means  sure  that  I  can  throw  any  new  light  upon 
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it  The  accident  happened  near  the  little  prairie,  between  Memphis 
and  New  Madrid.  At,  or  near,  Memphis,  thej  had  wooded,  and  nad 
proceeded  about  twenty-five  miles  with9at  anj  thing  unusual  occur- 
ring;  there  was  no  boat  within  manj  miles  of  them,iind  I  was  assured 
that  thej  had  not  the  slightest  idea  either  of  outrunning  a  boat  below, 
or  of  overtaking  one  above  them.  Indeed  the  time  consumed  in  going 
the  25  miles  seems  to  contradict  the  notion  that  the  steam  was  too 
h^,  as  from  the  best  information  it  was  not  short  of  three  hours. 
There  were,  I  think,  eight  boilers;  that  which  burst  was  one  of^he 
outside  ones,  near  its  centre,  and  about  a  foot  from  the  bottom  of  it, 
whence  it  was  ripped  upwanls  by  the  steam  a  yard  or  more.  One 
of  the  persons  who  saw  it,  told  me  that  the.  aperture  was  larg^ 
enoueh  to  take  in  a  flour  barrel.  This  boiler  haa  a  thin  place  in  it 
which  had  been  cut  out  the  jear  before,  and  a  new  piece  put  in  with 
copper  rivets^  and  in  that  venr  place  it  burst.  The  boilers  had  not 
been  cleaned  since  leaving  New  Orleans;  there  had  been  a  freshet 
in  the  Missouri,  and  the  water  was  nnusuall  j  mudd  j.  There  was  a 
sediment  at  the  bottom  of  the  boiler,  but  my  informants  differed  as 
to  its  thickness;  that,  however,  matters  not,  as  they  all  agiree  it  was 
baked  as  hard  as  a  brick,  and  burnt.  These  are  the  facts,  and  the 
most  probable  solution  is,  that  the  rivets  were  burnt  off*  where  the  se- 
diment attached  to  the  iron. 
^  Since  these  terrible  disasters  they  are  getting  much  more  careful. 

^        I  am  told  it  was  no  uncommon  thing,  a  few  years  ago,  to  use  pud- 
dled iron  for  boilers,  when  a  person  came  along  who  beat  them  down 
rather  more  in  their  prices  than  they  thought  they  could  afford.  They 
^'        have  improved  their  boilers,  and  now  make  the  heads  of  wrought  irony 
^^        which  unscrew,  and  are  large  enough  for  a  man  to  go  in  and  clean 
^        them  thoroughly;  formerly  tiiey  placed  too  much  confidence  in  what 
^        they  term  blowing  them  out.  As  lorig  as  t^iey  keep  the  boat  running, 
f        there  is  no  danger  from  sediment,  but  if  they  stop  for  the  night,  as 
^^        soon  as  the  ebullition  ceased  the 'sediment  deposits,  and  gets  so  hard 
that  it  cannot  be  raised  again.    The  boilers  require  great  attention 
f        in  the  western  waters,  even  when  the  rivers  are  clear,  as  they  are  so 
i         strongly  impregnated  with  lime,  that  an  incrustation  is  formed  al- 
i^       most  immediately.    These  facts  I  think  may  be  relied  on:  they  are 
derived  from  the  clei-k  who  was  in  the  boat  at  the  time,  and  wno  is' 
^        a  man  of  intelligence,  and  I  should  say,  of  integrity. 

I  will  say  a  word  or  two  more  on  your  favounte  object.  No  blame, 

whatever,  attached  to  the  captain  or  officers.     The  former  is  now 

superintending  the  building  and  equipping  one  of  the  largest  and 

most  splendicf  boats  I  ever  saw.     At  ttie  moment  of  the  explosion, 

^  .1        his  brother,  the  engineer,  was  standing  within  a  yard  of  him,  and  had 

y       just  tried  the  gauge  cocks,  and  found  the  water  as  it  should  be.  After 

^''        that  moment  he  never  saw  him  more.     The  high  pressure  boats  still 

ir^       continue  in  vogue;  indeed,  as  constructed,  on  these  waters,  I  think 

p'       them  quite  as  safe  as  on  the  other  principle.  You  are  probably  aware  ^ 

^:       that  there  is  no  such  thing  as  a  copper  boiler;  they  are  uniformly  of 

o:^'        wrought  iron,  generally  a  quarter  of  an  inch  thick.    The  high  pres- 

{i^,       sure  engines  have  a  tore  and  aft  motion,  which  strain  them.    The 
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former,  too,  takes  up  leas  room  and  weighs  leas,  which  is  an  object 
'  of  sreat  consequence,  as  thej  are  obliged  to  use  light  draueht  Teasels, 
at  least  half  the  year.  The  one  we  came  down  In  onijr  drew  14 
inches,  when  light;  and  ^  inches  with  80  passengers  und  their  bag- 
gage on  board. 


(No.  VI.) 
Letter  from  a  g^entleman  connected  with  the  Caledonia. 

PhUaddphia,  Oaober  97 j  1830. 
,  Dear  Sir,— In  answer  to  jour  inquirj  relative  to  the  explosion  of 
the  boiler  gf  the  steam  boat  Caledonia,  while  running  on  the  Mis- 
sissippi, in  Ma  J,  last,  I  remark  that  the  explosion  was  at  ^nt  attri- 
buted to  some  defect  in  the  iron  of  which  the  boiler  was  made;  after- 
wards to  the  careening  of  the  boat,  in  consequence  of  the  passeneers 
crowding  on  one  side;  but~upon  examination  of  the  boiler,  and  of 
many  circumstances  since,  it  is  the  opinion  of  her  owners,  and  of  many 
scientific  men,  that  it  was  the  result  of  carele9$ne$8.  The  engineer, 
who  was  killed,  had  high  reputation;  bttt  had,  upon, this  trip,  neglect- 
ed to  *^blow  out  the  boiters.^'  The  river  was  extremely  muddy, 
and  the  boat  was' kept  in  constant  motion  for  about  seyen  dajs, 
when  some  derangement  occurred  in  the  machinery,  which  compel- 
led a  stoppage  of  several  hours,  (perhaps  eight.)  This  delay  caused 
the  mud,  which  had  been  kept  in*  motion  by  the  boiling  of  the  water, 
to  settle  and  become  baked  to  the  bottom  of  the*  boiler.  Upon  the 
application  of  the  fire,- the  iron  was  bumi^  (which  is,  I  believe  the 
cant  phrase,)  or  rendered  brittle,  and  after  being  out  two  hours,  the 
explosion  took  place;  the  boilers  at  the  time  being  well  supplied,  for 
the  engineer  had  just  been  trying  the  gauge  of  the  water.  The  rent 
in  the  boiler  was  about  18  incnes,  about  one-third  distance  from  the 
bottom,  in  the  side.  The  boilers  were  high  steam  cylinders,  al>out  SO 
inches  diameter,  and  20  feet  long,  with  two  flues. 

The  above  is,  I  believe,  a  correct  statement  of  facts,  hastily  dr 
up,  and  altogether  at  youc  disposal. 

Youfn  respectfully. 


(No.  VII.) 
Letter  from  Matthew  Robinson. 

New  Albany^  Indiana^  August  16,  1830. 
Sir, — In  answer  \o  your  letter  of  inquiry  into  the  facts  relative  to, 
and  causes  of  the  explosions  of  steam  boilers,  I  take  pleasure  in  com- 
municating all  the  information  of  which  I  am  possessed.  The  fiist 
case  to  which  my  attention  was  particularly  directed,  was  that  of 
the  explosion  of  the  middle  boiler  of  the  high  pressure  steam  boat 
Car  or  Commerce,  of  200  tons  burthen,  with  five  boilers.    The  after 
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head  of.  the  middle  boiler^  which  was  made  of  cast  iron,  seven-eighths  of 
an  inch  thick,  gave  wa^;  which  caused  the  boiler  to  jump  from  its 
bed  12  or  16. feet,  carrying  with  it  the  four  other  boilers.  On  exami- 
nation I  found  the  one  which  burst  was  an  L  flue  boiler,  the  other 
boilers  having  straight  flues,  running  through  both  their  heads,  which 
adds  much  to  their  strength  ^and  safety.  The  bad  construction  of 
this  boiler  was,  in  mj  opinion,  one  cause  of  its  explosion.  Another, 
and  more  immediate  cause,  was  the  want  of  sufficient  water  in  the 
boiler,  thej  having  stopped  directly  before  the  accident  to  repair  the 
force  pump,  at  the  same  time  holding  on  to  the  steam,  that  they  might 
be  able  to  overtake  a  boat  which  was  ahead  of  them. 

The  next  explosion  I  particularly  noticed  was  that  of  the  high  pres- 
sure steam  boat  Helen  McGregor,  with  6  boilers,  36  inches  in  diam- 
eter, with  one  L  flue,  XT  inches  in  diameter,  in  each  boiler.  These 
were  all  L  flue  boilers.  The  after  head  of  the  second  one,  from  the 
starboard  side,  having  been  before  cracked,  gave  way;  and  this  boiler 
breaking  its  connexion  with  the  others,  went  through  the  bow  of  the 
boat  into  the  river.  We  are  satisfied  there  was  sufficient  water  in 
the  boiler.  At  the  time  of  the  explosion,  the  engine  was  in  the  act 
,  of  performing  its  first  revolution  after  wooding  at  Memphis,  on  the 
Mississippi. 

The  third  case  was  the  collapsing  of  one  of  the  flues  of  a  boiler 
of  the  high  pressure  steam  boat  Huntress,  300  tons  burthen,  on  her 
passage  from  New  Orleans  to  Louisville.  The  boat  had  stopped 
her  engine  for  a  few  minutes,  for  some  purpose,  and  it  is  satisfacto- 
rily ascertained  that  the  water  was  too  low  in  the  boilers;  when, 
therefore,  the  engine  was  again  set  in  motion,  the  explosion  took 
place.  Whenever  the  water  in  the  boilers  becomes  lower  than  the- 
uppermost  part  of  the  boiler  with  which  the  fire  comes  in  contact, 
the  part  between  the  surface  of  the  water  inside  and  the  aforesaid  up- 
permost part  of  the  boiler  becomes  red  hot,  and  cold  water  being  at 
this  time  introduced,  steam  is  instantly  generated  in  such  quantity 
that  no  safety  valve  of  the  usuaf  dimensions  will  allow  it  to  escape, 
and  an  explosion  is  the  inevitable  consequence. 

The  fourth  case  was  that  of  the  high  pressure  steam  boat  Caledo- 
nia, on  her  passage  from  New  Orleans  to  Louisville.  This  explosion 
took  place  while  the  boat  was  steadily  running,  which  makes  it  dif- 
fer from  most  otfier  cases,  and  we  must  therefor^  look  for  other  causes. 
They  are  found  in  the  deficiency  of  the  boilers  themselves.  In  the 
first  place,  the  boilers  of  the  Caledonia  are  made  of  iron  entirely  too 
thin  for  boilers  forty  inches  in  diameter;  but  a  more  special  cause 
arose  from  a  patch  put  upon  the  lower  part  of  one  of  the  boilers  with 
copper  rivets,  and  the  water  in  the  Mississippi  being  very  muddy, 
they  did  not  keep  the  boilers  sufficiently  clean,  but  suffisred  the  mu4 
to  accumulate  too  much  between  the  flues  and  the  bottom  of  the 
boilers;  the  mud  being  baked  hard  prevents  the  water  from  communi- 
cating with  the  iron  of  the  boilers* 

From  the  cases  above  noticed,  as  well  as  others  to  which  my  ob- 
servation has  extended,  I  am  clearly  of  the  opinion  that  all  explo- 
iioDS,  without  exceptioui  are  to  be  attributed  either  to  the  careless- 
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neM  of  the  engineers,  or  the  deficiency  of  the  boilers*  nad  that  the 
power  of  steam  may  be  completely  under  the  control  of  the  carefal 
and  experienced  artist  More  effectual  means  of  precaution  might, 
however,  be  adopted;  and  I  will  mention  one  which  I  <:onsider  of 
much  importance,  which  is,  that  the  number  and  size  of  the  safety 
valves  should  be  increased.  The  boat  I  am  now  building,  of  S50 
tons,  is  to  have  two  safety  valves  of  full  size. 

I  hope  you  will  pardon  the  delay  which  has  arisen  in  answeriif 
your  communication. 

I  am,  with  much  respect. 

Your  obedient  servant, 

Matthbw  Robixsox. 


(No.  VIII.) 
Letter  from  Erasmui  W.  Benton,  dated 

New  dtbany^  Indiana^  August  T,  1830. 
Oentlemen,— -I  have  been  called  on  by  Mr.  Robinson,  of  our 
place,  to  state  some  facts  respecting  the  causes  of  the  explosions 
which  have  so  often  happened  on  our  western  waters.  As  I  feel  a 
deep  interest  in  the  matter,  I  give  some  of  the  particulars  of  my  ob- 
servations, experience,  &c.  In  the  year  1815  I  went  on  board  the 
steam  boat  Enterprise  as  head  engineer,  and  from  about  that  time 
have  been  engaged  in  running  or  building,  repairing,  &c.  until  the 
present  time.  I  now  carry  on  the  New  Albany  steam  engine  and 
sugar-mill  establishment.  There  has  been  a  great  number  of  explo- 
sions; some  of  them  I  have  been  called  on  to  examine,  and  make  an 
estimate  of  cost,  &c.;  of  a  number  of  others  I  have  done^ the  repairs, 
and  from  observation  and  experience  I  beg  leave  to  communicate 
some  of  my  ideas  on  the  subject. 

The  first  I  shall  mention  is  the  steam  boat  Constitution^  at  Point 
Couple  settlement,  in  1817,  near  St.  Francisville  on  the  Mississippi 
I  was  on  board  a  few  minutes  after  the  explosion,  from  the  appear- 
ance of  the  boiler  it  had  been  nearly  dry,  and  by  forcing  a  quan- 
tity of  water  into  it,  th^  head  and  part  of  the  boiler  gave  way,  and 
some  IS  or  14  persons  were  blown  into  eternity  by  imprudence,  ne- 
glect, &c.  The  boilers  were  made  of  y^  inch  iron,  and  calculated 
to  carry  about  80  lbs.  pressure  to  the.  inch,  and  I  believe  the  valve 
was  loaded  to  more  than  three  times  that  pressure.  There  were  seve- 
ral others,  such  as  the  Atlas,  Car  of  Commerce,  and  Star,  which  ex- 
ploded from  similar  causes,  partly  from  the  want  of  water,  and  partly 
from  a  deficiency  of  strength  in  the  machinery.  The  boiler  heads  of 
the  Atlas  I  had  taken  out  last  summer,  and  I  found  them  not  more  than 
I  to  j^  inch  thick,  and  that  of  very  imperfect  cast  iron.  The  explo- 
sions of  the  Grampus,  Union,  Porpoise,  Huntress,  and  some  others, 
arose  entirely  from  the  want  of  water  in  the  boilers.  The  Helen 
McGregor  and  Tally  Ho:— the  heads  of  the  Tally  He's  boilers  were 
•  made  oi  sheet  iron,  -^^  inch  thick,  and  in  turning  the  flancbes  where 
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the  hetfd  ib  fiveted  in  the  end  of  the  boiler,  the  corner  was  tomed  so 
square  as  to  crack  the  iron  more  than  half  off';  one  of  the  heads  blew 
out  half  the  waj  round  and  threw  the  boilers  out  of  their  stands, 
which  leilhe  steam  escape  with  the  loss  of  only  three  persoos,  as 
ther^  were  but  few  persons  on  board.  I  repaired  the  boilers  by  put- 
ting in  new  heads,  and  I  found  all  of  the  heads  in  a  very  unsafe  sita- 
atioB.  The  Helen  McGregor's  head  had  been  cracked  tor  sometime, 
bttt^  thiere  were  so  many  other  boilers  in  the  same  situation,  I  sup* 
pose  they  thought  their  boilers  as  safe  as  others  that  had  escaped. 
The  Caledonia's  explosion  was  occasioned  by  putting  in  copper  rivets; 
the  iron  and  copper  together  will  not  stand,  you  find.  When  wrought 
iron  nails  are  put  through  copper  flanches,  or  any  other  copper, 
where  water  comes  in  contact,  the  iron  will  corrode,  and  in  a  short 
time  become  perfectly  loose.  There  might  have  been  another  reason 
foe  the  explosion  of  the  boilers  of  the  Caledonia;  the  mud  settling 
under  the  flue  so  as  to  let  those  rivets  get  red  hot,  and  copper  in  that 
state  is  of  little  strength;  the  boiler  iron  of  itself  was  scant  -^^  inch 
thick,  and  I  believe  of  very  poor  quality. 

There  are  several  other  causes  to  account  for  these  explosions, 
besides  those  which  I  have  stated.  When  there  is  a  sufficiency 
of  water  barely  to  keep  running  with  safety;  if  while  running,  the 
boat  comes  too,  as  is  frequently  the  case,  the  water  wastes  very  fast, 
and  if  the  flues  do  not  become  entirely  dry,  they  become  so  nearly 
so  that  the  water  is  low  on  the  sides  of  the  boiler  above  where  the 
fire  comes  in  contact  with  it;  the  sides  of  the  boiler  bec6me  so  hot 
that  as  soon  as  the  engine  is  started,  the  water  rises  in  the  boiler, 
which  comes  in  contact  with  the  hot  iron,  which  generates  steam  as 
quick  as  the  explosion  of  gunpowder.  I  believe  in  every  instance 
that  has  come  under  my  observation,  where  there  was  any  thine  near 
a  sufficient  quantity  of  water  in  the  boilers,  it  has  been  the  case  that  in 
a  very  few  revolutions  after  the  engine  has  started  they  have  blown  up. 
For  example,  take  a  sheet  of  boiler  iron,  heat  it  red  hot,  and  pour 
water  on  it,  and  you  will  be  convinced  of  the  cause.  One  other  cause 
of  explosions  is  that  the  cylinders  of  some  boats  have  become  worn  by 
use  for  some  years,  so  that  the  packing  that  is  made  use  offer  packing 
the  piston  blows  out,  and  with  the  escape  steam'  works  through  the 
force  pump  and  collects  in  such  bodies  under  the  flues,  that  it  some- 
times causes  the  bottom  of  the  boiler  and  flue  to  become  red  hot,  as 
was  the  case  with  the  Amazon.  Herald,  Jubilee,  and  others,  but  the 
explosions  were  attended  with  less  danger. 

To  guard  against  those  accidents,  first,  there  should  be  a  commit-, 
tee  appointed  to  examine  and  try  the  strength  of  the  boiler  as  often 
aa  might  be  thought  practicable,  and  to.give  the  engineers  what  weight 
to  carry  on  their  safety  valves,  and  hold  the  masters,  owners,  &c« 
accountable  when  they  carry  more  weight  than  what  they  are  allow- 
ed; the  safety  valve,  or  valves,  should  at  least  be  as  large  as  the  throt- 
tle valve,  for  I  contend,  that  if  the  boilers  are  sufficient  to  keep  steam 
blowing  off  when  the  engine  is  in  operation,  the  safetv  valve  should  be 
hnrge  enoogh  to  let  it  escape  when  lying  still  with  full  fires,  as  is  often 
the  case.   The  safety  valves  of  more  than  half  the  boats,  now  in  use 
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eo  the  western  waterti  are  not  more  than  half  the  aize  of  their  tiinMe 
▼alTeSy  and  not  nore  than  one-third  of  the  boats  hare  more  tiiaii 
one*  I  have  made  valves  and  seats  for  manj  of  the  boats,  and  I 
know  this  to  be  the  fact.  Yon  inqoire,  of  what  materials  the  boiler 
diottld  be  made;  mj  opinion  is,  that  good  iron  is  the  best  for  boileis 
lor  these  waters,  because  the  mad  often  bakes  under  the  floes,  and 
the  iron  will  stand  better  when  hot  than  the  copper.  The  old  prac- 
tice of  stopping  and  sending  men  in  the  boilers  to  clean  oat  the  mvd, 
has  been  substituted  br  blow-off  cocks,  placed  on  the  stands,  or  con- 
nexions under  the  boilers,  which  will  answer  the  pnrpose  for  a  short 
▼oyage,  but  when  coming  the  distance  from  New  Orleans  to  LonisTille^ 
thej  make  a  practice  of  blowing  off  once,  or  perhaps,  twice,  and  I  be- 
lieve in  some  instances  it  does  more  harm  than  good,  for  thej  blow  the 
water  out  with  fire  under  the  boiler,  and  the  mud  that  is  often  settled 
tinder  the  flue  becomes  baked  as  hard  as  a  burnt  brick;  I  have  taken^ 
off  when  itjwas  almost  as  hard  as  the  iron  itself.  The  common  poppet 
valve,  as  now  used,  I  believe  to  be  as  good  a  plan  as  can  be  invented. 
The  onlj  difficultjr  is,  that  many  of  uie  ennneers  on  the  river  do 
not  know  what  weight  thej  carr^.  In  the  first  place,  the  constrac- 
tors  of  engines  neither  mark  their  weights  nor  their  levers,  and  the 
engineers  that  run  the  boats  put  on  old  casting,  or  cord  wood,  or 
something  else,  as  Ions  as  the  valve  keeps  rising,  withont  any  re- 
ference to  the  weiaht  which  thej  should  carrj.  I  will  give  job  msire 
particulars  hereatler. 

Yours, 

Erasmus  W.  Bemtos* 


(No.  IX.) 
Letter  from  Matthew  Robinson,  dated 

New  Albany,  Sepiendfer,  1830. 

Sir, — ^lo  my  answers  to  your  first,  which  I  hope  you  received 
in  due  time,  I  entered  into  the  particulars  of  four  exploaioBa,  all 
of  which  were  caused  by  a  defect  in  the  construction,  materials,  or 
workmanship,  or  in  the  manajgement  of  the  engines*  In  all  the  explo- 
sions with  which  I  am  acquainted,  say  seven  or  eight,  it  was,  in  my 
opinion,  in  tlie  power  of  the  most  superficial  observers  to  have  named 
the  particular  cause  of  the  explosion.  My  opinion  is  that  if  thej  will, 
for  all  hiefa  pressure  engines,  have  straight  flues  through,  and  con- 
necting the  two  boiler  heads  strongly  together,  and  those  boilers  aad 
boiler  heads  of  sufficient  thickness  and  quality,  with  two  force  pnmpi, 
and  two  safety  valves,  for  each  set  of  boilers,  with  experienced  en- 
gineers, who  shall  have  the  whole  control  of  the  eiigine,  our  printers 
would  be  called  on  to  give  the  unpleasant  intelligence  of  bot  few,  if 
of  any  more  explosions,  and  we  should  no  longer  hear  of  the  dea& 
of  human  beings  by  such  accidents.    . 

To  give  you  the  exact  size  and  relative  thickness  of  our  boilen 
would  be  attended  with  difiiculty;  some  of  them  are  16  feet  long, 
and  £8  inches  diameter,  and  are  four-sixteenths  of  an  inch  thick, 
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and  JOQ  will  find  a  set  of  boilers,  18  feet  long,  and  40  inches  in  di- 
mmeter,  and  three-sixteenths  of  an  inch  thick. 

With  these  remarks,  I  will  refer  jou  for  further  information  to 
Edward  Benton,  brass  founder.  New  Albany,  and  Andrew  Watson, 
engineer  of  the  steam  boat  Fame  at  New  Albany. 

N.  B.  I  have  neglected  mentioning  whether  the  boilers  were  of 
foreiffn  or  American  iron;  I  believe  they  were  of  American  iron  ge- 
nerally; this,  however  I  do  not  consider  as  the  cause,  but  probably  the 
want  of  a  proper  system  and  of  experienced  engineers.  I  have  long  ex- 
pected' these  explosions.  I  have  been  14  years  here  building  or  re- 
pairing steam  boats,  during  which  time  I  have  known  several  men 
act  in  the  capacity  of  firemen  one  day,  and  the  next  day  I  discovered 
they  bad  been  made  engineers;  and  knowing,  as  I  did,  that  they  were 
not  acquainted  with  any  mechanical  branch  whatever,  I  dreaded  the 
consequences.  Moreover,  I  have  known  a  man  actine  as  a  clerk  in 
a  mercantile  house  here,  this  being  the  only  business,  I  believe,  with 
which  he  was  acquainted f  the  next  day  I  have  seen  his  name  in  a 
hand  bill,  appointed  captain  of  a  steam  boat 

Please  excuse  my  writing,  and  accept  for  yourself  and  the  success 
•f  your  investigations,  my  best  wishes. 

Yours,  respectfully, 

Matthew  Robimsoh. 


(No.X.) 
Second  letter  from  Matthew  Robinson,  dated 

New  Albany 9  September^  18Sa 
Dear  Sib,^-I  received  the  second  circular  from  the  Committee  of 
the  Franklin  Institute.  I  agree  with  the  correctness  of  your  remarks 
contained  in  it,  and  if  the  intelligent  part  of  passengers  would  devote 
a  portion  of  their  attention  to  the  arrangement  and  management  of  the 
engine,  they  might,  in  many  instances,  discover  a  want  of  system. 
The  steam  boats  in  1817  and  1818,  were  generally  25  or  30  days  on 
their  passage  from  New  Orleans  to  Louisville;  in  these  last  four  years 
they  nave  performed  the  same  passage  in  9  or  1 S  days,  consequently 
they  have  increased  their  power  more  than  50  per  cent,  yet  they  have 
not  increased  the  strength  of  their  boilers  in  proportion  to  the  height 
they  now  carry  steam  at. 

Yours,  respectfully, 

Matthew  Robinson, 
[to  bi  covTiruso.] 


Letter  from  Peter  S.  Duponceau^  Esq.,  accompanying  some  cocoons 
produced  on  the  estate  of  the  Hon,  Henry  Bry,  of  Monroe^  district 
of  Ouachita,  Louisiana^  and  which  were  depositee^  at  the  Exhibi- 
tion of  the  Franklin  Institute,  in  October  last. 

I  HAVE  the  pleasure  of  sending  you  a  parcel  of  cocoons,  weighing 
something  less  than  two  pounds,  for  which  I  beg  you  will  obtain  a 
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place  at  (he  exhibition  of  the  Franklin  Inatitnte.     Th«tt 
are  all  that  remain  of  a  large  quantitj  sent  to  me  as.  a  present  bj  tbe 
Hon.  Henry  Brj,  of  Monroe,  in  the  district  of  Ouachita,  in  Louisi- 
ana, and  are  the  production  of  his  estate.    Although  not  remarkable 
for  their  size,  they  contain  more  silk  than  any  I  have  ever  seen,  or, 
indeed,  that  I  have  ever  heard  of  in  any  part  of  the  world.   Foarteea 
pounds  and  six  ounces  of  them  have  produced,  on  reeling  three 
pounds  eleven  ounces  of  fine  raw  silk;  which  is  about  three  poviids 
and  tbree-quarters  of  cocoons  to  one  pound  of  silkf  which  la  tr«Ij 
astonishing,  when  it  is  considered  that  in  Europe  twelve  pounds  of 
cocoons  are  required  to  produce  one  pound  of  silk.    I  am  tpeaking, 
it  is  true,  of  cQcoons  containing  the  live  chrysalis;  but  allowing  25 
per  cent,  which  is  a  large  allowance,  for  the  loss  of  weight  by  bak- 
ing, and  the  diminution  during  the  voyage  from  the  interior  of  Loui- 
siana to  this  city,  it  would  still  have  cequired  on  the  European  cal- 
culation, nine  pounds  of  cocoons  to  produce  one  pound  of  silk, 
whereas  that  quantity  was  obtained  from  less  than  four.    I  have  wit- 
nessed this  fact,  and  can  attest  it  of  my  own  knowledge.     Yon  will 
observe  that  the  cocoons  are  hard  and  compact;  they  reeled  off^qite 
to  the  chrysalis,  which  fell  of  itself  into  the  bssin,  without  a  single 
particle  of  silk.     I  have  thought  this  explanation  necessary  in  or- 
der that  the  extraordinary  excellence  of  these  American  cocoons 
may  be  fully  understood. 

The  next  best  cocoons  I  have  received  this  year,  were  sent  me, 
also  a  present,  by  the  lady  of  Thomas  Sumter,  Jr.  Esq.,  the  son  of 
the  venerable  General  Sumter.  They  were  raised  on  the  family 
plantation  at  Statesburg,  in  Sumter  district,  South  Carolina.  Five 
pounds  of  these  produced  one  pound  of  raw  silk,  and  no  doubt  would 
nave  produced  more,  if  that  excellent  lady  had  not  been  confined  to 
her  bed  by  sickness,  and  could  have  attended  herself  to  the  rearing 
of  her  silk  worms,  as  I  had  some  before  of  her  raising  which  did  not 
^ield  to  those  of  Louisiana.  I  have  kept  none  of  these  cocoons,  hav- 
ing converted  them  all  into  silk.  They  were  of  the  large  kind,  and 
very  beautiful. 

1  have  seen  cocoons  as  fine  in  their  sppearance  as  those  I  have 
mentioned,  but  none  that  produced  so  much  silk;  from  whence  I  in- 
fer that  our  southern  districts  are  admirably  calculated  for  this  pro- 
duction. 

I  have  not  attempted  this  year  to  manufacture  any  silk,  as  that  is 
not  my  immediate  object.  What  Mr.  D'Horoergue  did  last  year, 
was  only  to  sihow  what  could  be  done,  even  without  the  necessary 
machinery.  Since  that  time  a  throwsting  mill  has  been  erected  at 
Manajunk,  at  which  I  have  had  some  silk  thrown,  reeled  by  our  wo- 
men in  the  second  year  of  their  instruction,  which  has  turned  out 
very  well,  one  parcel  having  given  only  six  per  cent,  waste,  and  the 
other  seven,  though  the  cocoons  were  of  an  inferior  kind.     I  have 

g'ven  the  thrown  silk  to  a  mamifacturer,  to  be  converted  into  atalT 
r  silk  hats.  I  mean  to  make  similar  experiments  with  the  remain- 
der, availing  myself  as  much  as  possible  of  our  various  mannfac- 
turers.  I  find,  however,  that  their  looms,  and  their  carding  and  other 
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appantM,  are  not  exactly  laited  to  the  silk  mraufactores,  nor  is 
tnere  jet  any  complete  apparatus  for  the  making  of  sewing  silk.  But 
we  are  proceeding  so  fast,  that  next  year,  or  perhaps  l^fore,  these 
ineonveniences  will  have  vanished. | 

I  have,  therefore,  nothing  to  exhibit  this  year  except  these  cocoons. 
I  might  send  skeins  of  raw  silk,  as  I  did  last  year,  but  they  must 
either  be  placed  beyond  the  reach  of  hands,  and  then  they  cannot  be 
well  judged  of,  or  they  must  be  suffered  to  be  handled,  which  soon 
renders  them  unfit  for  use.  Besides,  the  proper  test  of  the  value  of 
raw  Bilk  is  by  submitting  it  to  the  process  of  throwing.  Silk  may 
appear  outwardly  veij  nne,  which,  in  that  process,  will  run  to  waste. 
I  am,  with  great  regard  and  esteem, 
Dear  Sir. 

Your  meet  obedient  humble  servant, 

Peter  S.  Dupokcbau. 
Fhilmle^pldaj  Oeiober  3, 1831. 

P.  S.  I  expect  every  day,  from  England,  samples  of  stulK  manu- 
factured from  our  American  raw  silk,  but  \i  is  not  probable  that  they 
will  come  in  time  for  this  exhibition,  which  I  greatly  regret. 


Letter  from  P.  &  Duponeeau^  Esq.  to  the  £dUor,  an  GensauPs  steam 
apparatus  for  silk  filatures. 

Philadelphia^  9Stnd  September^  1831. 
Dear  Sir, — In  a  French  work  on  the  subject  of  the  silk  trade,* 
which  I  lately  received^  I  found  a  description,  accompanied  with  a 
plate,  of  M.  uensoul's  celebrated  apparatus  for  conveying,  by  means 
of  steam,  an  equal  degree  of  heat  to  the  water  contained  in  any  num- 
ber of  basins,  employed  in  a  filature  of  raw  silk.  Thinking  that  the 
publication  of  this  description  in  the  Journal  of  the  Franklin  Insti- 
tute may  be  of  use  to  our  fellow  citizens,  at  a  moment  when  the  pub- 
lic mind  is  actively  employed  on  the  subject  of  the  culture  and  manu- 
facture of  silk,  I  have  extracted  it  from  the  original  ^ork,  and  have 
the  pleasure  to  send  you  a  copy  of  it,  and  also  of  the  drawing,  of 
which  you  will  make  what  use  you  shall  think  proper. 
I  am,  very  respectfully, 

Your  friend  and  humble  servant, 

Peter  S.  Duponcbau. 


Report  on  M.  OensouPs  steam  apparatus  for  silk  JUatures,  made  to 
the  .Agricultural  Society  of  the  department  of  the  BhonCj  in  France. 
By  Dr.  Termc^With  a  Plate. 

GsNTLBMEir,— Although  you  are  all  well  acquainted  with  Mr. 
Oenaours  admirable  apparatus,  still  we  think  it  adviseable  to  lay  be- 

•  Da  Commerce  dei  Boies  et  Soieries  en  France,  par  M.  Leon  de  Teste, 
Avignon,  1830. 
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fbre  you  a  hasty  and  general  description  which  will  suffice  to  cin- 
▼ince  jou  of  its  great  usefalness.  M.  Gensoal's  objects,  and  the 
results  which  he  has  obtained,  are  the  diffusion  of  a  sufficient  degree 
of  heat  from  a  single  furnace  to  anj  number  of  basins— the  ajstesii- 
tizing  of  the  work  of  the  women  employed  in  spinning — the  raisiiig 
graduall J,  but  with  rapiditj,  the  water  in  the  basins  to  anj  reqiired 
temperature,  preserring  it  at  the  same  time  perfectly  pare— lastlj, 
the  increasing  the  amount  of  the  products  of  spinning. 

The  apparatus  consists  of  a  boiler  provided  with  a  steam  gauge  and 
a  safety  Yalve;  the  boiler  is  placed  in  a  furnace  heated  by^  meuis  tf 
bituminous  coal.*  The  steam  thereby  generated  passes  into  a  mala 
pipe  which  extends  horizontally  through  the  whole  apartment  at  in 
elevation  of  about  ten  feet  from  the  floor.  From  this  main  pipe,  de- 
scending pipes  branch  out  laterally;  each  of  these  is  bifurcat^,  aad 
'supplies  two  basins  with  steam.  These  pipes  are  terminated  by  a 
tube,  the  extremity  of  which  is  perforated  with  small,  apertures  ^ 
allbw  the  steam  to  diffuse  itself  tnrough  the  water  in  the  basin.  Tbey 
are  also  provided  with  stop  cocks  near  the  end,  by  opening  or  dos- 
ine  which,  the  spinners  are  enabled  to  regulate  the  temperatare. 
When  steam  is  introduced  into  cold  water  it  produces  a  hissing  sound 
that  continues  till  the  temperature  is  raised  to  167^  F.  From  178°  ts 
1 90^,  which  is  the  best  point  for  spinning,  the  water  experiences  a  verj 
distinct  tremulous  motion,  which,  at  203°  passes  into  a  lively  ebnlli« 
tion;  this  is  the  proper  temperature  for  beating  the  cocoons.  Hiese 
indications  may  serve  in  lieu  of  a  thermometer,  and  are  so  used 
hj  the  spinners,  who  being  no  longer  diverted  from  their  occnpa- 
tions  by  the  necessity  of  keeping  up  their  respective  fires,  as  they 
used  to  be,  iare  enabled  to  attend  more  steadily  to  spinDing.  The 
steam  that  condenses  in  the  basins  furnishes  a  constant  siipplj  sf 
distilled  or  perfectly  pure  water,  which  gives  to  the  products  "ob- 
tained by  this  apparatus,  a  marked  advantage  over  those  resnltii^ 
from  the  old  process.  A  comparison,  maoe  by  the  committee,  « 
hanks  of  silk  produced  by  the  old  and  the  new  apparatus  showed 
the  superiority  of  the  latter.  By  comparing  these  nanks  with  some 
of  the  first  quality  of  Chinese  silk,  the  committee  satisfied  themselves 
of  the  great  and  decided  preference  to  be  given  to  that  of  French 
oriajn. 

To  this  report  M.  De  Teste  adds:  This  mode  of  working  by  steasi, 
compared  with  the  old  process,  shows  a  saving  of  three-fourths  of  the 
fuel,  an  increase  in  the  quantity  of  the  produce  of  labour,  which  naj 
be  estimated  at  one-tenth,  and  an  improvement  in  the  quality  an^ 
brilliancy  of  the  product  Moreover,  by  means  of  it,  the  white  silk 
retains  all  its  brilliancy. 

The  new  process  has  been  adopted,  not  only  by  the  spinners  of 
France,  but  also  by  those  of  Piedmont  and  Italy.  The  examinatioa 
which  M.  Gensoul  underwent  before  the  chamber  of  commerce  of 
Turin,  and  the  experiments  made  by  the  members  of  that  chamber, 
have  conclusively  established  his  reputation. 

*  Anthracite  may»  we  think,  be  used  with  equal  advantage.— Pub.  Cos. 
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FRANKLIN  INSTITUTE. 

Quarterly  Meeting. 

The  thirtj-first  Quarterly  Meeting  of  the  Institute  was  beld  at 
their  Hall,  on  Thursday,  October  19th,  1831. 

Thomas  Fletcher,  Vice  President,  in  the  chair. 

Alexander  Ferguson  was  appointed  Secretar j,  pro  tern. 

The  minutes  of  the  last  quarterly  meeting  were  read  and  ap^ 
proved. 

The  quarterly  report  of  the  Board  of  Managers  was  read  and  ac- 
cepted, when,  on  motion,  it  was  referred  to  the  committee  on  pub- 
lications, with  instructions  to  publish  it  in  the  Journal  of  the  Insti- 
tute. 

Professor  A.  D.  Bache,  from  the  committee  appointed  by  the 
Board  of  Managers  on  the  subject,  proposed  an  amendment  to  the 
constitution — which  was  laid  on  the  table  until  the  next  meeting. 

On  motion  of  Professor  A.  D.  Bache,  a  committee  was  appointed 
to  address  the  Secretary  of  State  on  the  subject  of  the  Patent  Laws 
of  the  United  States. 

Messrs.  S.  V.  Merrick,  Alexr.  D.  Bache,  Isaac  Hays,  and  Thos. 
Fletcher,  were  appointed  said  committee. 

Mr.  W.  H.  Keating  offered  the  following  resolution,  which  was 
unanimously  adopted,  viz: 

Resolved,  That  this  meeting  have  heard  with  deep  regret  of  the 
loss  which  this  community  has  suffered  by  the  sudden  death  of  their 
lamented  associate,  Reuben  Haines,  whose  disinterested  and  zealous 
exertions  in  the  promotion  of  science  entitled  him  to  their  particular 
respect  and  esteem. 

Resolved,  that  a  copy  of  this  minute  be  transmitted  to  his  family. 

On  motion  of  Mr.  C.  C.  Haven,  it  was 

Resolved,  That  a  committee  be  appointed  to  aid  the  corresponding 
secretary  in  ascertaining  the  number  and  extent  of  manufacturing 
establishments  and  mechanical  institutions  in  this  state,  with  statis- 
tical and  general  information  concerning  them,  and  that  they  be  re- 
quested to  report  the  results  at  a  future  meeting. 

Messrs.  C.  C.  Haven,  W.  H.  Keating,  W.  R.  Johnson,  Frede- 
rick Fraley,  Alexr.  D.  Bache,  Saml.  Y.  Merrick,  Thomas  Fletcher, 
Algernon  S.  Roberts,  and  James  Ronaldson,  were  appointed  said 
committee. 

Resolved,  That  the  committee  be  requested  to  direct  their  easly 
attention  to  the  manufacture  of  iron  in  Pennsylvania. 

Thomas  Fletcher,  Vice  President* 

Attested.— Alexr.  Ferguson,  Eee.  Sec  P.  71 


TTdrty-Jiret  Quarterly  Report  of  the  Board  of  Manager e  of  the  Frank- 

Hn  Institute. 
To  the  Franklin  Institute  of  the  state  of  Pennsylvania,  for  the 
promotion  of  the  mechanic  arts,  the  Board  of  Managers  respectfully 
offer  their  thirty -first  quarterly  report. 
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The  affairs  of  oar  institation  continue  in  as  flonrishtng  a  condition 
as  stated  in  our  former  reports.  The  exhibition,  which  has  just  closed, 
and  of  which  a  detailed  i-eport  will  soon  be  laid  before  the  Dnbtic, 
clearly  shows  that  while  the  Institute  retains  the  vigour  and  aiacritj 
of  its  first  efforts,  it  enjoys  the  confidence  that  results  from  years  of 
tried  usefulness.  The  depositors,  and  the  public  at  lar^,  evince  a 
continued  interest  in  our  exhibitions,  and  the  benefits  which  we  know 
them  to  produce,  offer  an  incentive  to  future  efforts. 

Our  experiments  on  water  wheels  are  in  the  coarse  of  publicatiOQ, 
and  will,  it  is  presumed,  add  value  to  the  pages  of  oar  journal. 

Our  experiments  on  the  causes  of  explosions  in  steam  boilers,  still 
engage  the  attention  of  one  of  our  committees. 

Our  reading  room  continues  in  good  order,  and  is  slowly  winning 
its  way  into  public  favour.  Our  library  and  collections  occasionally 
receive  valuable  accessions. 

Our  schools  and  lectures,  which  were  interrupted  during  the  sam- 
mer  season,  will  soon  be  reorganized,  with  increased  prospects  of 
usefulness. 

The  report  of  our  treasurer  will  show  the  receipts  and  expendi- 
tures of  the  last  quarter. 

We  invite  our  members  not  to  slacken  in  their  zeal  to  get  os  an 
accession  of  new  members.  Upon  our  increase  in  numbers  depends 
our  further  development.  Much  as  the  Institute  has  done,  there 
are  still  mainr  objects  deserving  our  notice,  and  which  the  limited 
state  of  our  finances  prevents  us  from  fostering. 

Our  actuary  has  returned  from  a  visit  to  the  northern  and  eastern 
states,  made  with  a  view  to  extend  an  acquaintance  in  those  states 
with  the  nature  of  our  exhibitions,  and  solicit  the  co-operstion  of 
their  manufacturers.  It  is  believed  that  his  journey  has  been  emi- 
nently successful,  but  that  the  beneficial  effects  have  not  as  yet  been 
fully  realized. 

M.  D.  Lewis,  Chairman, 

Attest — William  Hamilton,  Actuary. 


To  the  Board  of  Managers  of  the  FranUin  Institute  of  the  state  of 
Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts^  the  Omi- 
mittee  of  Premiums  and  Exhibitions^  respectfully  Reports 
^HAT  in  pursuance  of  the  plan  sanctioned  by  the  Board,  their  se- 
venth Exhibition  of  Domestic  Manufactures  was  held  at  the  Masonic 
Hall  on  the  4th  inst.,  and  that  it  continued  open  until  the  8th,  inclu- 
sive; during  which  time,  it  was  visited  by  an  immense  number  of 
our  fellow-citizens,  as  well  residents  of  this  city  as  strangers.     The 
committee  estimate  the  visiters  to  have  exceeded  40,000.     Notwith- 
standing the  great  extension  given  to  free  admission,  including  the 
members  of  the  Institute,  depositors  of  ^oods,  committees  of  arrange- 
ment and  judges,  persons  connected  with  the  press,  and  strangers  of 
distinction,  to  each  of  whom  tickets,  admitting  three  individoals  at 
any  one  time  were  issued,  the  receipts  at  we  door  amounted  to 
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gl,218  50,  which  shows  that  about  10,000  persons  (Niid  for  their  ad* 
mission.  The  expenses  of  the  exhibition  were,  it  is  believed,  somewhat 
higher  than  usual,  but  the  committee  entertain  a  hope  that  this  sum 
will  be  sufficient  to  defray  them  entirely.  The  accounts  are  not  yet 
settled:  when  this  is  done,  a  full  statement  of  receipts  and  expendi- 
tures will  be  submitted.  Among  other  benefits  attending  the  present 
exhibition,  the  committee  enumerate  an  accession  of  seventy-six 
members,  and  the  sale  of  a  few  copies  of  the  Journal. 

But  as  the  objects  of  the  Institute  in  holding  these  exhibitions  were 
in  no  manner  of  a  pecuniary  nature,  it  is  to  the  benefits  which  they 
are  calculated  to  produce  on  our  manufactures,  that  we  look  as  a  re- 
ward  for  past  exertions,  and  as  an  incentive  to  future  ones.  It  is 
gratifying  to  observe  the  great  improvement  which  each  successive 
exhibition  manifests  in  the  manufactures  already  established,  as  well 
as  the  increase  resulting  from  the  new  ones  now,  for  the  first  time,' 
noticed.  Among  the  articles  in  which  most  improvement  has  been 
made  in  the  last  twelve  months,  we  may  mention  the  carpets,  the 
flannels,  the  printed  cottons,  the  stoves  tor  anthracite,  the  writing 
paper,  the  Britannia  ware,  &c. 

Among  those  now  seen  for  the  first  time,  are  the  natural  yellow 
nankeen,  the  cotton  hose,  the  silk  plush,  the  cutlery,  &c. 

Great  improvement  in  the  taste  of  the  manu facta rers  is  evinced  in 
the  chaster  and  more  graceful  forms  of  the  cabinet  ware,  most  of  the 
pianos,  the  grates,  and  other  articles,  the  good  workmanship  of  which 
often  suffered  much,  formerly,  by  the  abuse  of  ornaments.  Even  now 
we  occasionally  observe  forms  too  massive,  or  inappropriate  to  the 
uses  expected  of  the  goods^-^udy  or  inharmonious  colours — gild- 
ings too  lavishly  spread  upon  objects  of  furniture.  But  it  is  gratify- 
ing to  see  the  disposition  to  improve  as  evinced  by  many  of  our  manu-p 
facturers.  Among  the  articles  the  good  taste  of  which  united  all 
suffrages,  we  might  cite  the  beautiful  Brussels  carpets  from  Lowell 
and  Carlisle,  the  handsome  sofa  by  White,  the  admirably  executed 
ehandelier  of  Cornelius,  &c. 

The  committee  would  observe  that  while  the  quality  of  the  goods 
was  decidedly  superior  to  that  on  former  occasions,  the  quantity  and 
variety  of  articles  were  also  greater:  the  only  branches  in  which  our 
former  exhibitions  presented  a  richer  display,  were  in  cabinet  ware, 
marble  mantels,  and  grates.  These  are  all  very  cumbersome  articles 
to  move;  and  in  the  case  of  the  marble  mantels,  the  erection  of  them 
is  attended  with  so  much  expense,  that  the  committee  used  no  exer- 
tions to  persuade  the  makers  to  send  them.  To  this  circumstance, 
and  to  the  highly  improved  distribution  of  the  goods,  introduced  by 
the  committee  of  arrangement,  we  attribute  the  greater  comfort  of 
the  visiters,  even  during  those  periods  when  the  rooms  were  more 
crowded  than  we  had  ever  known  them  to  be  before,  , 

The  committee  have  pleasure  in  stating  that,  with  the  exception  of 
a  few  trifline  articles  mislaid,  the  goods  were  all  returned  in  perfect 
order  to  their  owners. 

Annexed,  we  present,  first,  a  list  of  the  premiums  which  we  coQ« 
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sider  fo  be  doe,  and  which  we  recommend  to  the  Board  to  award- 
secondly,  the  catalogue,  or  invoice,  of  the  goods  deposited— and 
thirdly,  the  reports  of  the  judges,  many  of  which  contain  otMerTatioQ; 
which  we  think  will  enrich  the  Journal  of  the  Institute.  Thej  ip- 
pear  to  have  been,  for  the  most  part,  drawn  up  with  much  more  ore 
than  on  former  occasions. 

Of  the  eightj-nine  premiums  proposed  bj  the  Institate,  fifteen 
are  adjudged  to  be  due;  by  adding  to  these  the  fifteen  extra  preoi- 
urns  which  the  committee  think  ought  to  be  awarded^  we  obtain  tae 
number  of  thirty,  which  we  respectiully  recommend  topotognct. 
They  are  as  follows: 

On  Cotton  Goods, 

1.  Premium  No.  54,  for  the  best  sample  of  rich  chintz  priDtsfir 
ladies'  dresses,  not  less  than  three  colours,  and  not  less  than  5 pieces 
of  28  yards  each,  is  due  to  Andrew  Robison,  of  Fall  River,  Ms$$.i 
for  specimen  No.  237,  deposited  by  Hacker,  Brown  &Co«,  which  are 
remarkable  for  their  firmness,  colouring,  and  elegance  of  execution. 

2.  Premium  No.  57,  for  the  best  sample  of  two  blue  prints,  ;»oie 
quantity  to  be  exhibited,)  is  due  to  the  Eagle  Works  of  fielleTile, 
N.J.  for  specimen  No.  382,  deposited  by  Gill,  Ford,  &  Co.,whica 
were  the  best  and  finest  exhibited,  and  mlly  entitled  to  premion. 

3.  Premium  No.  60,  for  the  best  sample  of  4-4  fancy  gingi^arojo 
imitation  of  the  Scotch,  of  yarn  No.  45,  or  upwards,  not  lesst'iu 
ten  pieces  of  stripes  and  checks,  of  equal  lengths,  to  be  exhibud. 
is  due  to  John  Steel,  of  Philadelphia,  for  his  specimens  No.  Sov* 
manufactured  from  yarns  from  No.  60  to  80.  The  committee  d: 
derstand  that  these  are  the  finest  yarns  at  present  to  tie  obtalDed  la 
this  market,  and  that  this  manufacturer  deserves  encoongemeot  i<r 
the  ability  and  industry  which  he  has  manifested. 

4.  Premium  No.  49,  for  the  best  sample  of  white  Canton  um^ 
26  inches  wide,  not  less  than  200  yards  to  be  exhibited,  and  to Jk 
superior  to  any  before  oflTered,  is  due  to  the  Blockley  works  of  PwJ* 
delphia,  for  specimens  No.  34,  which  were  the  best  exhibited. 

5.  An  extra  premium  is  due  to  John  Colt,  of  Paterson,  N«  'v  ^^  \ 
specimens  No.  1 87,  deposited  by  Craig  and  Sargeant,  being  six  piec»  ^ 
of  cotton  canvass,  which  the  committee  consider  to  be  an  object     ^ 
great  importance  to  the  country.    The  experiments  made  on  bw 
of  public  and  private  ships,  have  established  its  character,  and  c 
attention  of  the  public  cannot  be  too  frequently  called  to  it.       ^^. 

6.  An  extra  premium  is  also  due  to  the  Hon.  John  Fors^^"'J 
Augusta,  in  Georgia,  for  the  spirit  of  enterprise  which  has  m^^^^ 
him  to  cultivate  the  variety  of  cotton  from  which  the  Aerumna  r* 
keens  were  made.  These  goods,  (No.  104,)  deposited  by  ij«^ 
&  Martin,  manufactured  by  Collet  &  Smith,  of  Paterson,  N- J^'^ 
deserving  of  particular  notice,  as  tlie  colour  is  said  to  *^^. !  .. 
vercst  tests,  and  as  the  extension  of  this  variety  of  c»**®" ,  -.3. 
to  supply  us  with  an  excellent  substitute  for  the  Indian  yellov» 
k««ns.  .  ^ 

7.  In  like  manner  an  extra  premium  is  due  to  Collet  &  Smi''^' 
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t^aferson,  N.  J.,  for  the  skill  and  ingenuitj  manifested  by  them  in 
the  manufacture  of  these  nankeens,  and  for  the  success  with  which 
the  J  have  overcome  the  difficulties  arising  from  the  shortness  of  the 
staple,  &c. 

8.  An  extra  premium  is  also  due  to  Cunningham  &  Anderson,  of 
Richmond,  Virginia,  for  specimen  No.  415,  deposited  by  Hacker, 
Brown  &  Co.,  ^ing  their  Brochellas,  dyed  blue  in  this  city.  They 
are  well  calculated  for  a  cheap  wearing  apparel,  and  being  stout  and 
well  made,  will  supply  a  desideratum  which  has  been  anxiously  look* 
ed  for.  These  are  also  interesting  to  us,  as  being  the  first  specimens 
of  cotton  goods  received  from  a  manufactory  south  of  the  Potomaci 
these  five  pieces  were  found  in  the  warehouses  in  this  city,  and  not 
sent  expressly  by  the  manufacturers,  they  may,  therefore,  be  infer* 
red  to  be  a  fair  specimen  of  the  goods  they  make. 

9.  Although  premiums  No.  63  and  64  are  not  strictly  due,  yet  the 
committee  think  that  the  Newburyport  Hose  Manufacturing  Compa« 
ny  deserve  a  medal  for  their  extensive  display  of  cotton  and  worsted 
hose  and  drawers,  Nos.  220  and  221 ,  deposited  by  A.  Wright;  they 
are  the  first  of  the  kind  exhibited  here  in  any  quantity.  They  are 
substantial  and  well  made,  and  deserve  encouragement,  as  consti- 
tuting another  branch  of  cotton  manufacture  in  this  country. 

Honorary  mention  is  due  to  Cornelius  Yancourt,  a  pupil  of  the 
Pennsylvania  Institution  for  the  Deaf  and  Dumb,  for  the  beauty,  fine- 
ness, and  finish  of  the  checks,  No.  28,  exhibited  by  that  praisewor- 
thy Institution.  They  are  the  best  presented  this  year,  but  are  pre- 
cluded from  the  premium,  because  checks  equally  good  have,  at 
former  exhibitions,  been  presented  by  the  same  institution  and  re- 
warded with  a  medal.  The  committee  understand  that  Yancourt  is 
only  14  years  of  ace,  and  has  been  but  a  short  time  in  the  weaving 
department  of  the  Deaf  and  Dumb  Institution. 

To  Joseph  Smithurst,  of  Philadelphia,  they  also  award  an  hono- 
rary mention  for  his  jaconet  cambric  handkerchiefs,  No.  334,  which 
are  woven  of  the  best  yarn  now  in  the  market;  they  are  well  made 
and  deserving  of  notice. 

Woollen  Goods, 

10.  Premiums  No.  73  and  74,  on  superfine  blue  and  black  cloth, 
and  on  03  blue  cloth,  are  withheld;  but  the  committee  believe  that 
an  extra  premium  is  due  to  the  Oxford  Manufacturing  Company,  of 
Massachusetts,  for  specimen  No.  23,  deposited  by  C.  C.  Haven,  of 
which  the  judges  report,  that  <^  it  is  said  to  be  of  American  wool; 
that  it  is  the  best  specimen  of  cloth  at  84  per  yard,  which  they  were 
called  to  examine;  and  that  it  will  vie  with  any  of  foreign  manufac- 
ture, aa  to  texture,  finish,  and  mixture,  in  all  of  which  it  bears  am- 
ple testimony  to  the  skill  and  ability  of  the  makers." 

11.  Premium  No.  78,  for  the  best  sample  of  fine  white  gauze  flan- 
nel, is  due  to  J.  &  T.  Kershaw,  of  Blocklcy,  Pennsylvania,  for  No. 
53,  which  was  the  finest  specimen  of  this  article  that  had  ever  come 
under  the  notice  of  our  judges:  the  wool  is  of  the  finest  description, 
and  the  goods  are  remarkably  well  made,  the  only  objection  being  a 


Digitized  by 


Google 


824  Rqwtt  on  Premiums  and  Bxhibiiioni. 

•light  blaish  tinse  which  should  be  obviated  in  any  fntare  numafati'' 
tare  of  the  article. 

IS.  An  extra  premium  is  due  to  the  Salisbury  Manufactoring 
Company,  of  Massachusetts,  for  specimen  No.  Sfi,  deposited  bj  C. 
C.  Haven,  bein^  a  great  varietj  of  flannels,  exhibiting  all  the  different 
kinds  and  equalities  made  hj  them,  and  showing  a  decided  improre'* 
«nent  in  their  manufacture;  in  the  opinion  of  the  judses  thej  are  in 
everj  respect  equal  to  the  imported  article.  The  scarlets  were  par- 
ticularlj  rich  and  brilliant  in  colour. 

IS.  An  extra  premium  is  due  to  Joseph  Ripka,  of  Philadelphia^ 
for  his  green  summer  cloth,  (No.  141,)  cotton  and  worsted;  the  onlj 
imitation  of  the  English,  of  this  description,  which  has  come  onder 
our  notice.*  We  consider  this  manufacturer  as  deserrins  of  especial 
commendation,  as  well  for  this  particular  article  as  for  his  manu&c* 
tures  in  general,  which  stand  deservedly  high  in  all  the  marketo  of 
the  Union. 

14.  Premium  No.  62  is  awarded  to  the  Middlesex  Manufacturing 
Company  of  Lowell,  Mass.  for  their  merino  cassimere,  (No.  Ill,)  de 
posited  by  Lewis  and  Whitney,  made  of  cotton  and  wool.  It  is  the 
best  specimen  of  men's  summer  wear  exhibited,  and  is  in  every  re- 
spect equal  to  the  imported  article;  evincing  great  perfection  of  tex* 
ture  and  finish,  as  well  as  superior  style  in  putting  it  up. 

1 5.  Premium  No.  84,  is  due,  we  think,  to  the  Buffalo  Mannfactor- 
ing  Company  of  New  York,  for  specimen  No.  24,  deposited  by  C. 
C.  Haven,  being  two  pair  of  white  Mackinaw  blankets,  which  will, 
in  every  respect,  compete  with  the  foreign  article. 

An  honorarv  mention  is  also  due  to  the  same  company  for  a  large 
parcel  of  bed  blankets.  No.  469,  which  are  considered  equal  to  the 
best  English  blankets. 

16.  An  extra  premium  is  due  to  Col.  John  E.  Colhoun,  of  Pen- 
dleton, South  Carolina,  for  the  specimens  of  blankets,  (No^  542,) 
manufactured  by  him.  The  warp  is  of  cotton,  and  the  filling  is  of 
wool.  These  are  very  good  samples  of  a  coarse  but  substantial  ar- 
ticle, calculated  for  the  use  of  negroes  on  plantations,  and  better 
than  English  eoods  of  the  same  description.  This,  being  the  first 
manufactory  of  the  kind  established  in  South  Carolina,  deserves  en- 
couragement. 

An  honorary  mention  is  due  to  Houston  &  Green  of  Groveville) 
N.  J.  for  specimen  No.  188,  being  five  pieces  of  mixed  satinets;  the 
mixtures  of  which  are  remarkably  well  done,  the  fabric  strong,  and 
well  cleaned  from  impurities  and  free  from  imperfections. 

Carptt8»> 

17.  Premium  No.  81,  for  the  best  sample  of  Venetian  carpetingi 
is  due  to  John  M'Fee,  of  Philadelphia,  for  specimens  Nos.  7,  8,  and 
9,  being  three  pieces  of  5-8  3-4,  and  4-4  Venetian  carpeting,  which 
is  a  superior  article,  and  the  best  of  American  manufacture  that  our 
judges  had  seen. 

18k  Premium  No.  82,  for  the  best  specimen  of  Brussels  carpeUng) 
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i^  due  to  Samuel  Given,  of  Carlisle,  Pa.  for  specimen  No.  SI,  de- 
posited bj  John  Hastings,  being  a  piece  of  handsome  and  durable 
brusseis  carpet,  entirely  of  American  material  and  manufacture.  It 
is  of  excellent  quality. 

19.  An  extra  premium  is  due  to  the  Lowell  Company,  of  Massa- 
chusetts, for  the  handsome  display ^of  Brussels  and  ingrain  carpets^ 
(Nos.  5,  6,  &c.)  deposited  by  C.  C.  Haven.  The  Brussels  are  made 
of  foreign  yarn,  dyed  in  this  country.  The  patterns  are  very  hand- 
some and  tasteful,  and  the  quality  remarkably  good.  The  ingrains 
are  of  superior  qualitj^  but  not  exclusively  of  American  materials, 
the  warp  having  been  imported  in  the  grease.  Were  these  carpets 
ex<ilusively  of  Atnerican  manufacture  and  materials,  the  premium 
would  be  due  to  them  as  a  matter  of  course;  and  under  existing  cir- 
cumstances we  think  that  company  has  a  ju»t  claim  to  a  medal. 

An  honorary  mention  is  due  to  Isaac  Macauley,  of  Philadel- 
phia, for  his  beautiful  piece  of  painted  floor  cloth,  (No.  432,)  equal 
m  texture  and  beauty  to  the  English;  as  well  as  for  his  oil  cloths 
for  table  covers,  (431  and  432,1  superior  to  any  imported.  We 
should  not  hesitate  in  recommencing  them  for  premium,  if  Mr.  Ma- 
cauley had  not  already  twice  received  the  medal  of  the  Institute  for 
similar  goods.  His  manufacture  needs  neither  praise  nor  encourage- 
ment from  us^  but  we  cannot  withhold  the  expression  of  our  admira- 
tion at  the  perfection  which  lie  has  attained* 

We  also  recommend  an  honorary  mention  to  Doggett,  Farnsworth 
&  Co.,  of  Philadelphia,  for  their  beautiful  hearth  rugs,  (No.  37,) 
which  are  much  superior  both  in  texture  and  workmanship  to  any 
other  of  American  manufacture  which  we  have  ever  seen. 

An  honorary  mention  is  also  merited  by  William  Perry,  of  Phila* 
delphia,  for  his  cotton  carpets,  (No.  96,)  which  are  a  low  priced  ar- 
ticle, superior  to  any  of  the  kind  we  have  yet  seen — and  to  C.  La- 
chapella,  of  Philadelphia,  for  his  Ingrain  carpets,  No.  99. 

Silk  Goods. 

Although  the  display  of  silks  was  very  pleasing,  and  evinced  in* 
creasing  interest  in  this  department,  yet  nothing  was  offered  which 
deserved  a  premium.  An  honorary  mention  is,  however,  due  to  Jo- 
seph Ripka,  of  Philadelphia,  for  a  specimen  of  black  plush,  (No.  146,) 
made  ot  American  silk,  with  but  a  small  admixture  of  foreign  mate- 
rial. It  is  remarkable  for  the  quality  of  the  silk,  the  excellence  of 
the  manufacture,  colour^  &c. 

Straw  Bonnets. 

20.  Premium  No.  83,  for  the  best  sample  of  straw  bonnets,  is  due 
to  Mrs.  Elizabeth  Henley,  of  Philadelphia,  for  an  article,  (No.  191,) 
far  superior  to  any  exhibited  here  before.  The  judges  united  with 
the  visiters  in  bestowing  upon  it  unqualified  praise. 

Iron  and  Steel 

Specimens  of  both  these  articles  were  received;  the  committee 
are  not  prepared  to  express  their  opinion  as  to  their  merits,  as  they 
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are  still  in  the  hiDds  of  the  jadges  UDdersoiog  a  severe  and  thoroiigjfa 
examination  $  but  the  committee  think  uiat  an  honorary  tnention  is 
due  to  Hardman  Philips,  of  Philipsbure,  Centre  coantj,  PeDRsji- 
vaniay  for  the  industry  and  skill  with  which  he  pursues  his  experi^ 
ments  on  the  manufacture  of  iron.  They  leave  no  room  to  qaestioa 
the  advantages  to  our  country  of  the  introduction  here  of  the  improv- 
ed European  process  of  manufacture.  The  interesting  collection, 
(No.  302,  et  seq.)  of  coal,  coke,  hematetic  iron  ore,  pig  metal,  bloom, 
wire,  and  screws,  entitle  him  to  the  notice  of  the  Institute.  Tbey 
were  deposited  by  A.  M.  Jones. 

Cutlery  and  Surgical  Instruments. 

SI.  Premium  No.  S8.  For  the  best  set  of  table  cutlery,  to  conaisi 
of  not  less  than  51  pieces,  is  due  to  Henry  Barton,  for  his  handsome 
display  of  table  cutlery,  No.  192,  to  195,  including  162  pieces,  or  tbree 
sets,  all  equaily  well  made,  and  which  the  committee  are  assured 
were  altogether  forged  and  made  in  this  country. 

Hardware. 

22.  An  extra  premium  is  due  to  the  Taunton  Britannia  Mamifac- 
turing  Company,  of  Massachusetts,  for  its  handsome  display  of  Bri- 
tannia ware,  (specimen  No.  1.)  It  is,  in  every  respect,  a  superior 
article,  and  was  frequently  mistaken  for  a  more  costly  metal. 

Honorary  mentions  are  due  to  Day  &  Shock;  to  M.  Katez,  and  to 
Job  Baker,  for  their  improved  locks,  the  merit  of  which^  noticed  at 
previous  exhibitions,  has  been  confirmed  by  the  personal  experience 
of  them  by  the  judges;  they  consider  them  superior  to  any  other  kinds 
ever  imported  into  the  country,  but  still  somewhat  deficient  in  the 
lackering. 

Honorary  mentions  are  also  due  to  Robinson,  Jones  &  Co.,  of  At- 
tleborough,  Massachusetts,  and  to  J.  M.  L.  &  W.  H.  Scovill  of  Wa- 
terbury,  Connecticut,  for  their  buttons.  They  formerly  received  a 
premium  for  similar  articles.  Messrs.  Robinson,  J.  &  C.,  exhibited 
buttons  in  quantities  of  not  less  than  300  gross.  There  is  no  branch 
of  industry  in  this  country,  the  merit  of  which  is  at  present  so 
well  established,  as  that  of  buttons;  the  great  improvements  made  in 
their  manufacture  during  the  last  year,  have  placed  them  upon  the 
most  permanent  footing.  Consuming  a  consioerable  quantity  of  tbe 
gold  produced  by  our  southern  states,  they  have  almost  driven  the 
English  article  from  the  market,  and  have  completely  overcome  the 
prejudice  which  too  often  attends  the  first  use  of  our  own  manufac- 
tures. 

An  honorary  mention  is  due  to  Jacob  White,  of  Philadelphia,  for 
his  planes. 

Silver  and  Plated  Goods,  Glassware  and  Porcelain. 

The  ^eat  perfection  to  which  our  silversmiths  have  attained  ren- 
ders it  inexpedient  for  the  Institute  to  bestow  its  medals  upon  this 
branch  of  the  arts;  otherwise'  a  fine  competition  from  the  exteosiTe 
virorkshops  of  Thomas  Fletcher,  Edward  Lownes,  Curry  &  Preston, 
and  R.  &  W.  Wilson,  all  of  Philadelphia,  would  have  produced 
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much  embarrassment  on  the  part  of  the  judges  in  deciding  upon  their 
respective  merits.  The  Institute  is  under  great  obligations  to  these 
gentlemen  for  a  really  splendid  display  of  the  choicest  silver  urns, 
tea  and  coB*ee  pots,  cans,  wine  coolers,  castors,  cake  baskets,  goblets, 
pencil  cases,  kc. 

In  like  manner  the  magnificent  assortment  of  glassware  from  the 
New  England  Glass  Manufacturing  Company,  of  Massachusetts, 
from  the  Union  Glass  Company,  of  Kensington,  Pennsylvania,  and 
from  Jackson  &  Bagot,  of  Jkew  York,  as  well  as  the  beautiful  dis- 
play of  porcelain  ware  by  Messrs.  Tucker  &  Hemphill,  of  Philadel- 
phia, show  that  ail  these  establishments  maintain  the  high  reputa- 
tion which  they  have  already  acquired,  and  fully  justify  the  enco- 
miums and  medals  awarded  to  them  at  our  former  exhibitions. 

Among  the  less  showy  but  not  less  useful  articles,  is  the  durable 
and  cheap  flint  stone  ware  of  Horner  &  Shirley,  of  New  Brunswick, 
New  Jersey,  which  are  likewise  deserving  of  honorary  mention. 

The  porter  bottles,  made  by  the  New  England  Glass  Company, 
and  deposited  by  Mr.  Muzzy,  are  undergoing  an  experiment  in  order 
to  determine  their  strength  and  merits.  Until  this  is  completed,  we 
forbear  to  express  any  opinion  on  the  subject. 

Stoves  and  Grates. 

S3.  Great  interest  has  been  manifested  by  the  depositors  and  visit- 
ers at  the  exhibition,  as  well  as  by  the  public  at  large,  to  ascertain 
the  decision  in  relation  to  the  stoves  entitled  to  the  nigh  reward  in 
premium  No.  3,  consisting  not  only  of  the  usual  silver  medal,  but 
also  of  the  sum  of  one  hundred  dollars,  which,  by  the  liberality  of 
the  proprietors  of  the  anthracite  mines  in  Pennsylvania,  was  placed 
at  the  disposal  of  the  Institute. 

By  the  award  of  the  highly  respectable  judges  to  whom  this  sub« 
ject  was  referred,  the  premium  is  due  to  Powell  Stackhouse,  for  his 
cast  iron  cooking  stove,  (No.  534,)  which  is  neat  and  compact,  and 
will  be  very  durable.  It  bakes  and  boils  well,  and  the  whole  ar« 
rangement  is  good.  Its  fixtures  are  well  made,  and  consist  of  a 
large  tin  boiler  for  washing,  a  tin  boiler  and  steamer  for  meat  and 
vegetables,  and  a  tin  tea  kettle;  to  all  of  which  copper  tubes  are  at< 
tacbed,  which  pass  through  orifices  made  in  the  baclc  and  side  of  the 
stove,  over  the  fire,  and  ^om  which  an  abundance  of  heat  is  commti^ 
nicated  to  the  contents  of  the  several  vessels.  Under  the  grate  is  a 
convenient  permanent  sifter  to  separate  the  ashes  from  the  coal.  The 
stove  will  weigh  1  cwt.  2  qrs.;  and,  with  the  fixtures  as  above,  will 
cost  fifteen  doUars.  It  combines  greater  advantages  than  any  now  in 
use,  and  the  fumes  of  the  anthracite  are  not  brought  into  contact 
with  the  food  intended  to  be  cooked.  It,  therefore,  comes  strictly 
within  the  terms  of  the  premium,  except jthat  the  price  is  15  dollars^ 
and  not  *^  under  15  dollars,"  as  proposed;  but  your  committee  unite 
with  the  judges  in  recommending  to  the  Board  to  overlook  this  slight 
discrepancy,  and  to  award  to  Mr.  Stackhouse  the  silver  medal  and 
the  one  hundred  dollars,  as  soon  as  he  shall  have  given -satisfactory 
security  to  furnish  within  six  months  from  this  date,  if  required,  fifty 
stoves,  of  similar  construction  and  workmanship,  at  that  price. 
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Lamf9. 

24.  Premium  No.  24.  For  the  best  and  most  extensive  rarietj  of 
roaotel,  astral,  or  hanging  lamps,  is  due  to  Christian  Cornelios,  of 
Philadelphia,  for  his  fine  display  of  ezcelljent  lamps,  but  more  espe- 
cialljfor  his  splendid  chandelier,  (No.  S64,)  which  is  believed  to  be 
the  largest  and  most  tasteful  work  of  the  kind  that  has  ever  been 
made  in  America.  It  combines  large  size  with  perfect  proportion 
and  exquisite  workmanship, 

Sooksj  Paptt  and  Stationary. 

25.  Premium  No.  19  is  due  to  Robt.  Donaldson,  of  New  York,  for 
specimen  No.  — ,  being  ten  reams,  (part  of  one  hundred  reams 
manufactured,)  of  quarto  post  paper,  which  was  the  best  presented 
at  the  exhibition,  and  superior  toan^  which  the  judges  recollect  faav- 
ine  seen  at  any  of  our  previous  exhibitions. 

Mr.  Donaldson,  also  exhibited  a  fine  assortment  of  foolscap,  letter, 
scented,  tinted,  and  embossed  note  and  letter  paper. 

26.  The  committee  also  recommend  that  an  extra  premium  be  given 
to  the  Brandjwine  Manufacturing  Company  for  their  beautiful  dis- 
play of  paper,  (No.  392,)  deposited  by  Thomas  Fisher,  which  is  de- 
serving of  great  praise  for  its  excellent  auality  and  various  beautiful 
tints,  as  well  as  for  the  neatness  with  which  it  is  put  up.  We  think 
it  due  to  the  manufacturers  to  state  that  it  was  not  made  with  a 
view  to  competition. 

An  honorary  mention  is  likewise  awarded  to  J.  Edgar,  of  Phila- 
delphia, and  to  David  Fell,  of  New  York,  as  well  as  to  J.  Crissj,  of 
Philadelphia,  for  their  good  specimens  of  book  binding. 

Cotton  Seed  Oil. 

2r.  Premium  No.  14  is  due  to  Joseph  M.  &  George  Truman,  of 
Philadelphfa,  for  their  puiified  cotton  seed  oil,  (Nos.  16  and  17,) 
which  is  a  new  and  successful  attempt,  and  likely  to  become  a  very 
important  article  of  trade. 

Fine  Arte. 

28.  Among  the  works  of  fine  arts,  few  come  before  this  society; 
but  of  those  deposited  at  our  exhibition,  the  wood  cut  engravings  of 
objects  of  natural  history,  by  Reuben  S.  Gilbert,  (No.  179,)  have  ap- 
peared to  us  to  entitle  that  young  and  estimable  artist  to  the  notice 
of  the  Institute;  and  we  accordingly  recommend  that  the  silver  medal 
be  awarded  to  him. 

Cabinet  Ware. 

The  only  sideboard  offered  to  us  was  one  by  our  fellow  member  of 
this  Board,  Charles  H.  White,  (No.  404,)  who,  of  course  is  not  a 
competitor  for  a  premium,  but  being  assured  that  it  is  the  sole  and 
exclusive  work  of  his  foreman,  David  H.  Bell,  we  recommend  that 
an  honorary  mention  be  awarded  to  the  latter  for  his  beautiful  work* 
manship. 

The  highest  praise  is  also  due  to  Michael  Bouvier  for  a  beautifal 
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globe  work-table,  (No.  SSiS^)  the  degiga  of  which  is  new,  and  the 
workmanship  exquisite.  The  handsome  specimens  of  work  from  Jo-* 
seph  Barry,  and  from  Anthonj  Qaervelle  fully  sustain  the  high  re* 
putation  of  these  regular  contributors  to  our  exhibitions.  The  secre-* 
tary  and  bookcase,  (Nos.  1S5  and  126,)  made  by  an  apprentice  to 
Thomas  Robertson,  entitle  the  maker  to  an  honorary  mention,  jis 
they  form  a  remarkable  piece  of  work  for  one  who  has  not  yet  been 
two  years  at  the  trade;  they  are  veneered  with  our  native  ash.  It  is 
not  our  purpose  to  notice  the  splendid  furniture  deposited  by  Mr. 
White,  as  his  situation  in  the  Board  precludes  us  from  paying  him 
any  compliments      * 

Balances* 

We  deem  it  Just  to  award  an  honorary  mention  to  J.  Marshall,  of 
Fmladelphia,  for  a  highly  finished  balance,  (No.  515,)  of  the  more 
delicate  kind  used  by  apothecaries.  The  judges  report  that  wheii 
loaded  with  an  ounce  avoirdupois,  it  has  proved  sensible  to  less 
than  one-fiftieth  part  of  a  grain, 

Thertnometer. 

We  also  recommend  that  an  honorary  mention  be  awarded  to  Jo*- 
seph  Fisher,  of  Philadelphia,  for  his  self-registering  thermometer, 
(No.  SUA  the  beauty  of  its  execution  having  been  specially  noticed 
by  the  juages  on  Philosophical  apparatus. 

Musical  Instruments, 

29.  An  extra  premium  is  due  to  E.  N.  Scherr,  of  Philadelphia, 
for  his  harp  guitar,  (No.  345,)  a  new  instrument,  made  and  patented 
by  him;  and  for  his  phyzharmonica,  (No.  344,)  which  is  an  instru- 
ment deserving  of  particular  commendation,  being  well  adapted  for 
the  parlour  oc  hall,  of  sweet  yet  powerful  tone,ana  of  beautiful  work- 
manship. 

SO.  To  Francis  H.  Smith  an  extra  premium  is  due  for  his  Metro* 
tone,  (No.  198,)  and  for  his  ^rand  harmonicon,  (No.  19.)  The  for- 
mer is  an  instrument  of  ingenious  contrivance,  capable  of  describing, 
to  a  well  cultivated  ear,  thirty-six  distinct  sounds  in  one  semi-tone. 
The  latter,  better  known  as  the  musical  glasses,  is  a  pleasing  instru* 
ment,  differing  essentially  from,  and  superior  to,  the  musical  glasses 
heretofore  invented.  The  quality  of  the  tone  is  rich,  and  with  its 
sweetness  combines  great  power. 

Honorary  mentions  are  due  to  Messrs.  Loud  &  Brothers,  J.  J. 
Mickley,  C.  Meyer,  and  B.  N.  Scherr,  of  Philadelphia,  and  — . 
Geib,  of  New  York,  for  a  fine  display  of  their  pianos,  sustaining  well 
the  justly  acquired  reputation  of  these  able  manufacturers. 

It  is  with  reluctance  that  the  committee  find  themselves  compelled 
to  omit  noticing  4nany  beautiful  and  ingenious  fabrics  which  com-r 
manded  the  attention  and  elicited  the~ admiration  of  the  visiters;  but 
they  are  precluded  from  doing  it  by  the  great  length  of  this  report, 
They  will  be'all  recorded  in  the  catalogue  of  the  exhibition  now  iQ 
the  press. 
-Vol.  VIII.— No,  5.-.Novrmber,  1831.  4? 
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The  Board  ctoaot*  without  injusllce  to  their  feeliagB,  ooiit  to  ten- 
der the  thanks  of  the  InBtitote  to  those  namberless  frieoda  who  kiodlr 
undertook  the  arduous  duties  of  the  Committee  of  Arrangement,  or 
the  more  unpleasant  oaes  of  judg;es:  to  the  depositors  for  their  libe- 
Ira  and  enlightened  co-operation  in  the  views  of  tiie  Inatitnte;  sdiI 
Co  the  public  in  general  tor  the  interest  thej  manifest  in  our  eCbru, 
and  of  which  so  strikine  a  proof  was  given  bj  their  favourable  notice 
of  thisy  our  seventh,  exhibition. 

The  committee  have  the  pleasure  of  informing  the  Board  that  ther 
have  succeeded  in  obtaining  the  requisite  numl^r  of  medals  for  tku 
exhibition,  and  that  thej  will  be  ready  for  distnbution  within  a  fev 
dajs  after  the  award  bj  the  Board  $  that  is  to  say,  as  soon  as  {\kt 
names  of  the  successful  competitors  can  be  cut  upon  them. 

The  committee  expected  to  be  able  to  announce  that  one  of  the 
most  distinguished  friends  of  manufactures,  in  Pennsylvania,  had  ac- 
eeded  to  their  invitation  to  deliver  an  address  to  the  public  on  (he 
occasion  of  the  distribution  of  the  medals;  but  motives  of  delicacy 
on  his  part,  of  which  they  cannot  but  approve,  however  much  thej 
may  regret  their  effect,  have  induced  that  able  friend  of  onra  to  de^ 
dine  the  invitation,  at  least  for  the  present 
All  of  which  is  respectfully  submitted,  by 

William  H.  Keating,        Joshua  G.  Harker, 
Samuel  J.  RobbimS|  Alexandek  Fkrcusok, 

James  Romaldsok,  J.  Henrt  Bulklet, 

M.  W.  Baldwin,  Isaiah  Lukkms. 

Fhkdk.  Fralsy, 

At  a  meeting  of  the  fioard  of  Managers  of  the  Inatitatey  held  Oc- 
tober 13,  1831,  the  above  report  was  read  and  accepted;  and,  amis- 
tion,  it  was 

Resolved,  That  this  Board  approve  of  the  award  of  premiwas  asd 
honorary  mentions  recommendea  by  the  committee  of  premiamsaad 
eihibitions,  and  it  was  ordered  that  the  report  be  publiahed  aader 
the  direction  of  the  committee,  and  that  the  silver  medals  be  deliver- 
ed to  the  successful  competitors,  as  soon  as  possible^  and  ia  svdi 
manner  and  form  as  the  committee  of  Premiuraaand  ExhibitioDS  shall 
decide  upon. 

(Signed,)  M.  D.  Lewis, 

ChmnHmi  of  ike  Board  ^f  Maanagtn^ 


AMERICAN  PATENTS. 

list  OV  AMERICAN  PATENTS  WHICH  ISSUED  IN  JUNE,  1831. 

WUh  Remarks  and  ExempHfkaiione^  by  the  Editor. 
,  Contimied  from  p.  353. 

1 1.  For  a  Thraehing  Machine;  Rinaldo  R  Gillet,  Victor,  Ob- 
tario  county,  Nev?  York,  June  13. 

The  patentee  informs  us  that  the  difference  between  this  machine 
and  its  predecessors,  consists  in  the  manner  in  which  the  teeth  arc 
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set  m  the  cylinder,  and  in  the  mode  of  gearing.  The  teeth  are  made 
in  the  form  of  staples,  the  two  ends  of  which  are  to  be  driven  into 
the  cylinder*  The  machine  is  to  be  geared  three  times,  instead  of 
twice,  and  the  wheels  are  to  be  larger  than  ordinary. 

The  making  the, teeth  in  the  form  of  staples  has  been  previously 
patented.  As  to  gearing,  we  presume  the  object  is  to  gain  the  re- 
quisite speed,  and  in  this  we  have  never  heard  that  there  was  any 
difficulty  in  the  machines  now  in  use. 


12.  For  improvements  in  the  Manufacturing  of  common 
wooden  and  other  Clocks;  Orsimus  R.  Fyler,  Chelsea,  Orange 
county,  Vermont,  June  13. 

The  improvements  described  in  this  specification  are  three  in  num- 
ber, as  will  be  seen  by  the  claim,  which  is  in  the  following  words— 
*^  What  I  claim  as  new  in  the  above  described  apparatus,  and  for 
which  I  ask  a  patent  is,  first,  the  escapement;  in  this  I  claim  the 
attaching  of  the  spring,  or  springs,  forming  the  pallets,  in  the  man« 
ner,  and  upon  the  principle  above  specified,  at,  or  near,  the  centre 
of  the  shell  of  the  verge,  and  the  giving  to  that  end  which  acts  as  a 
horizontal  pallet  the  curvature  which  produces  the  advantage  before 
described,  of  increasing,  with  the  spring.of  the  pallet,  the  acutenesa 
of  the  anele  with  which  it  acts  upon  the  crown  wheel.  I  also  claim 
the  guard  constructed  in  the  manner  and  for  the  purposes  herein  de- 
scribed and  represented."  , 

**I  claim  the  employment  of  two  hammers  striking  the  bell  alter- 
nately, by  the  action  of  the  same  pin  wheel.  And  false  claim  the 
employment  of  a  roller,  bearing  upon  the  second  coil  of  cord,  for  the 
purpose  set  forth  in  this  specification." 

The  pallets  are  formed  of  thin  watch  spring,  which,  from  their 
elasticity,  and  the  form  given  to  them,  are  intended  to  take  off  fric^ 
tion  as  they  escape,  without  the  use  of  oil.  The  patentee  states  that 
springs  were  used  and  patented  by  Jeremiah  Dewey,  for  the  same 
purpose,  and  describes  the  difference  in  the  two  applications. 

The  second  improvement  is  in  the  striking  part;  in  this,  the  same 
pin  wheel  acts  upon  two  hammers,  so  that  the  bell  is  struck  twice 
by  the  same  searing  and  motion  which  in  other  clocks  produce  but 
one  blow.  The  hammers  are  made  to  form  a  counterpoise  to  each 
other,  and  only  about  one-half  of  the  usual  motion  of  the  fiy,  and  of 
the  motive  power  is  required. 

The  third  improvement  is  designed  to  remove  the  objection  to  a 
double  coil  o(  cord  upon  the  barrel;  the  ordinary  effect  of  which  is 
to  increase  the  power  and  action  when  the  second  coil  is  on.  This 
is  effected  by  a  friction  roller,  called  a  drag,  placed  parallel  to,  and 
almost  in  contact  with,  the  barrel;  it,  however,  is  sufficiently  distant 
not  to  touch  tlie  first  coil  of  cord,  but  it  bears  upon  the  second,  and 
being  sustained  upon  a  spring,  is  made  to  act  with  the  force  neces- 
sary to  check  the  motion,  so  as  to  counteract  the  effect  of  the  increas- 
ed diameter.  A  spring  alone,  it  i.s  observed,  nay  be  made  to  pro- 
duce the  same  effect. 
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13.  For  machinery  for  Washing  Rags  in  themantifaeturing 
of  Paper;  David  Ames,  jr.  and  John  Ames,  Springfield,  Hampden 
county,  Massachusetts;  assignees  of  Samuel  Eckttine,  PhUadel-' 
phia,  June  13. 

(See  Bpecification.) 

14.  For  an  improvement  in  the  Mode  qf  comirueting  the 
Standing  Press;  Charles  Evans,  Philadelphia^  June  13. 

(See  specification.) 


15.  For  Combined  Steelyards;  Martin  Ru8b»  M<Hiroe  countji 
New  York,  June  13. 

Two  steeljards  are  to  be  taken,  and  combined  together  by  book* 
ing  the  shorter  end  of  one  to  the  longer  end  of  the  other,  the  two 
thus  forming  a  system  of  compound  levers.  The  patentee  tells  use 
that  by  this  means  a  poise  of  one  pound  may  be  made  to  wogjii  seve- 
ral tons.  We  presumci  however,  that  it  will  be  found  necessary  to 
use  other  than  common  steelyards  when  the  weij;ht  is  to  be  greatly 
increased,  and  we  know  that  this  mode  of  weiehmg  will  be  very  far 
from  accurate.  The  trifling  distance  throu^  which  the  small  webjht 
or  poise  will  pass,  and  the  increased  friction,  will  present  obstades 
which  those  used  to  accurate  weighing  can  readily  appreciate. 


16.  For  a  Self-adjusting  l)rilling  Machine^  for  drilling 
stones;  Jonathan  Crane,  Schenectady,  New  York,  June  13. 

This  machinery  is  intended,  principally,  to  be  employed  in  drillisg 
the  stone  blocks  used  on  rail-roads.  A  frame  is  made,  which,  when 
the  drills  are  to  be  worked  by  the  power  of  a  man,  may  sustain  foor 
drills,  in  a  vertical  position.  The  frame  is  to  be  placed  upon  the 
blocks  to  be  drilledi  when,  by  turning  a  crank,  fizea  to  a  shaft  and 
carrying  the  necessary  gearing,  stampers,  or  trip  hammers^  are  made 
to  strike  upon  the  heads  of  the  drills,  whilst  they  are  turned  round  by 
endless  screws  properly  fixed  for  that  purpose.  The  face  of  the 
drill,  instead  of  the  ordinary  double  bevelled  chisel,  is  to  resem- 
ble two  or  three  carpenter^s  chisels  uniting  in  its  centre.  The  paten- 
tee apprehends  that  a  chisel  with  a  single  bevel  will  cut  much  more 
rapidly  than  the  other  forms,  if,  as  in  the  present  instance^  the  drill 
is  constantly  turned  In  one  direction. 

The  claim  is  to  the  application  of  stampers,  or  trip  hammers;  the 
use  of  a  spring  above  the  stampers,  and  the  peculiar  construction  of 
the  drills. 


17.  For  an  improvement  in  the  manner  of  Balancings  or  ad- 
justing,  the  upper  stone j  or  runner^  of  a  pair  qfmill  stones; 
called  a  self-adjusting  balance  iron,  for  mill  stones;  Mark  Lane 
Chase,  Baltimore  city,  June  13. 

(Specification  to  be  hereafter  published.) 
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18.  For  a  mode  of  Purifying  and  Beautifying  of  Sperm 
and  Whale  Oils;  John  L.  Embree,  city  of  New  York,  June  13* 

A  solution  of  caustic  potash  is  to  be  added  to  the  oil,  in  the  pro- 
portion of  about  six  ounces  to  the  gallon.  The  mixture  is  to  be  2l^\* 
tated,  and  exposed  to  the  sun  and  air  for  a  few  dajs;  when,  it  is  said, 
the  mucilage  and  colouring  matter  will  be  precipitated,  and  the  oil 
rendered  sufficientlj  pure  for  combustion. 


19.  For  an  improvement  in  the  mode  of  Making  Wood  But^ 
tonSy  commonly  called  dead-eyed  wood  buttons ;  De  Graase  Fow- 
ler, Bradford,  New  Haven  county,  Connecticut,  June  13. 

The  object  of  this  invention  is  sufficiently  designated  in  the  claim, 
which  is  to  **  the  addition  of  a  metallic  rim,  or  edge,  to  the  common 
wood  buttons  now  used  for  suspedders^'^  &c.  This  rim  leaves  the 
wood  bare  ib  the  centre,  which  is  then  to  be  drilled  in  the  usual  man- 
ner for  attaching  the  button  to  the  clothes. 


20.  For  an  improvement  upon,  or  addition  to,  his  combination 
of  liquids  as  a  Substitute  for  Oil  in  the  production  of  Light f 
Isaiah  Jennings,  city  of  New  York,  June  13. 

(See  specification.) 


21.  For  a  Washing  Machine;  Samuel  Jinkham,^Enfield| 
Hampshire  counter,  Massachusetts,  June  18. 

The  dasher  of  this  washing  machine  is  made  in  the  usual  form  of 
those  which  are  suspended  to  a  frame,  and  which  are  usually  made 
to  vibrate  like  a  [)endulum;  but  in  the  present  case  it  is  placed  in  a 
trough,  in  which  it  is  made  to  slide  from  end  to  end.  This  is  effect- 
ed by  placing  a  rack  on'  the  top  of  the  dasher,  and  using  a  segment 
wheel  or  pinion,  which  is  worked  by  a  lever,  to  move  it*  The  clothes, 
placed  in  each  end  of  the.  trough,  are  thus  squeezed  between  the 
dasher  and  the  trough. 

The  patentee  tells  of  many  variations  which  may  be  made  in  his 
machine,  but  makes  no  claim  to  any  part. 


22.  For  a  Machine  for  dovetail  tongueing  and  grooving, 
planing  J  and  sticking  mouldings  on  piles,  planks,  boards,  dfc.; 
John  Judge,  Navy  Yard,  Washington  city,  June  13. 

(The  specification  will  appear  in  the  next  number.) 


23.  For  an  improvement  in  Chin  and  Pistol  Locks;  Abel  Jud- 
son.  New  Lebanon,  Columbia  county.  New  York,  June  13. 

In  these  locks  the  guard  and  trigger  are  attached  to  the  plate  of 
the  lock,  which  is  to  be  affixed  to  the  under  side  of  the  barrel  and 
stock.  The  locks  are  of  the  percussion  kind;  the  hammer  strikes 
beloW)  and  die  lock  is  attached  to  the  stock  by  a  screw  passing  from 
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the  upper  Bide,  through  the  breech  pin,  and  into  the.pUte  which 
tains  the  diSerent  parts  of  the  lock. 

The  claims  arc  to  the  arrangement  of  the  several  parts  of  the  lock^ 
abd  the  uniting  of  them  to  the  plate;  to  the  making  the  dog  ope- 
rate both  as  a  dog  and  spring,  and  to  the  manner  of  attaching  to* 
gether  the  lock,  stock  and  barrel. 

24.  For  an  improved  Machine  for  Shelling  Com;  David 
Hitchcock,  city  of  New  York,  June  13. 

This  resembles  those  well  known  shelling  machines  which  have  a 
cast  iron  disk,  furnished  with  (urrows  or  teeth,  and  are  made  to  re- 
volve verticallj  bj  turning  a  crank.  It  differs,  however,  in  many 
{acticulars;  its  operating  side,  instead  of  being  flat,  is  made  convex, 
eing  a  segment  of  a  large  sphere.  The  furrows,  or  knives,  are  pe- 
culiarly arranged;  the  hopper  for  the  corn  is  improved  in  its  stmc- 
ture,  and  there  is  a  contnvance  for  preventing  the  too  rapid  revolu- 
tion of  the  corn  in  shelling,  which  cannot,  be  intelligibly  described 
without  a  drawing.  A  plate  of  about  15  inches  in  diameter  is  ac- 
counted a  good  sizef  the  whole  machine,  tlierefore,  will  occupy  much 
less  space  than  those  heretofore  made. 


25.  For  a  mode  of  Hardening  Hat  Bodies  on  the  cone;  Ste- 
phen Hurlbut,  Glastonbury,  Hartford  county,  Connecticut,' June 
13. 
/  The  cone  on  which  the  bat  or  web  that  forma  the  hat  bodj  is 
wound,  is  made  hollow,  and  perforated  with  holes.  This  cone  is 
placed  upon  a  bench  so  constructed  that  steam  may  be  admitted  into 
it,  and  pass  through  its  perforations  to  the  body.  This  latter  la  cover- 
ed with  a  cloth,  and  a  cap  fitting  the  cone  is  worked  up  and  down 
over  it  by  means  of  a  shaft  and  crank.  The  description  givea  is 
meagre  and  obscure,  but,  by  the  aid  of  the  drawing,  the  genend  plan 
of  operating  may  be  made  out. 


26.  For  an  improvement  in  Candle  Moulds^  called  the  sliding 
mandrel  candle  mould;  Thomas  Hewitt,  city  of  Philadelphia, 
June  13. 

We  formerly  described  a  candle^moulding  machine  invented  by 
the  present  patentee,  and  the  machine  now  patented  does  not  essen- 
tially differ  from  that  alluded  to,  excepting  in  one  particular,  which 
is  specifically  claimed.  The  lower  ends  <h  the  moulds  are  to  be  left 
open  the  full  size  of  the  tube;  into  each  of  these  openings  a  cylindri- 
cal mandrel,  or  plug,  is  fitted,  which  will  slide  easily  within  the 
mould,  and  is  perforated  so  as  to  allow  the  wick  to  pass  through  it. 
These  mandrels,  or  plugs,  are  fitted,  to  a  rail  below  the  moulds,  one 
of  them  passing  into  each  rail,  and  forming  its  end.  When  the  tal- 
low has  been  poured,  and  has  set,  the  rail  is  raised,  or  the  moulds 
lowered,  by  means  of  a  rack,  which  causes  the  mandrels  to  force  the 
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ttndles  8iiflScien.tlj  from  the  mouIdB  to  allow  them  to  be  readil j 
drawn. 


27.  For  Twisting  Penny  Plugs  of  Tobacco;  John  J.  Heriges,' 
city  of  Philadelphia,  June  13. 

These  penny  plugs^  consisting  of  pig  tail  tobacco,  are  to  have  the 
two  ends  tucked  in,  in  twisting,  in  a  way  particularly  described, 
and  are  then  to  be  rolled  under  a  board,  so  as  to  form  a  neat  cylin- 
der. The  tobacco  is  afterwards  to  be  packed  and  fermented,  when 
it  is  ready  for  use. 


E 


28.  For  a  Rotary  Steam  Engine;  Ebenezer  R.  Hale,  Hyde 
Park,  Dutchess  county.  New  York,  June  13. 

This  rotary  engine  is  almost  a  perfect  fac  simile  of  the  rotary 
ump  patented  by  Messrs.  Hale  and  Bell,  in  July,  1830,  and  pub- 
ished  in  our  6th  vol.  p.  305.  The  main  difference  is  in  the  employ- 
ment of  two  of  the  small  wheels,  marked  B,  in  the  drawing  accompa- 
nying that  specification.  It  may,  in  fact,  be  said  of  the  greater  num- 
ber of  the  rotary  steam  engines,  that  they  are  better  adapted  to  the 
raising  of  water,  than  to  the  purpose  to  which  their  inventors  have 
destined  them;  they  having  hitherto  been  found  unequal  to  the  ordi- 
nary* reciprocating  engine,  after  the  test  of  long  continued  use. 

29.  For  a  Machine  for  Shelling  Corn;  Williani  Hoyt,  Ver- 
non, Jennings  county,  Indiana,  June  13. 

This  patent  is  taken  upon  an  am'ended  specification,  the  machine 
having  been  originally  patented  on  the  29th  of  April,  1828.  It  is 
essentially  the  same  with  the  original  shelling  machine^  invented 
more  than  twenty  years  ago,  operating  by  a  cylinder,  from  which 
spikes,  or  teeth,  project,  and  act  upon  the  corn  against  an  elastic 
concave,  or  apron.  The  claims  now  made  are  to  the  manner  in 
which  the  cylinder  rests  uoon  the  bridge  trees;  to  that  in  which  the 
bridge  trees  rest  upon  the  trame;  and  in  which  the  springs  are  attach- 
ed and  operate  on  said  bridge  trees  to  give  them  elasticity,  so  as  to 
admit  ears  of  corn  of  different  sizes. 

The  difference  between  this  machine  and  those  formerly  patented 
is  so  slight,  as  to  be  a  mere  matter  of  arrangement;  springs  may  be 
arranged  in  so  many  ways,  to  allow  ttie  requisite  play  to  the  cylin- 
der, or  apron,  that  a  claim,  founded  upon  any  one  in  particular  may 
be  easily  avoided,  without  being  evaded. 


30.  Fop  a  Fastening  for  Window  Shutters,  and  Blinds/ 
William  H.  Mackrell,  Bushwick,  Kings  county,  New  York,  June 
13. 

A  plate,  with  a  slot  or  mortise  through  it,  is  screwed  on  to  the 
blind,  or  shutter,  through  which  there  is  also  to  be  a  mortise  f^orr^ 
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sponding  with  that  of  the  plate.  Two  separate  catches  project  fnw\ 
tne  plate^  one  of  them  to  catch  on  a  fixtare  in  the  wall,  the  other  on 
a  fixtare  in  the  window  frame.  These  catches  or  drops,  are  '*  placed 
in  such  a  manner  that  the  inside  catch  or  drop  which  makc»  the  shat- 
ter or  blind  fast  to  the  sill  of  the  house,  by  lifting  the  inside  catch 
or  drop,  will  lift  the  outside  drop  or  catchy  and  the  outside  drop  or 
catch,  which  will  make  fast  to  the  catph  secured  in  the  hoase,  will 
not  lift  the  inside  drop  or  catch,  when  the  shutter  or  blind  is  shut." 
The  making  them  thus  constitutes  the  claim.  The  object  to  be  attain- 
ed is  not  explained,  but  it  must  be  to  prevent  the  inside  catch  fron 
being  lifted,  bj  that  on  the  outside,  when  the  shutters  are  closed 


31.  For  an  •Apparatus  for  Distilling  and  Evaporatingi 
Alexander  Matthews,  Island  Creek,  Jefferson  county,  Ohio,  June 
13. 

This  distilling  apparatus  is  so  very  imperfectly  described  and 
figured,  that  we  have,  found  the  attempt  to  understand  its  stmc- 
ture  to  be  altogether  unavailing.  The  boilers  in  which  the  beer,  or 
water,  is  to  be  heated,  are  boxed  round  with  wood;  and  as  these 
boxes  are  rectangular,  we  suppose  that  the  boilers  are  so  also.  There 
are  three  of  these  boxes,  two  of  which  stand  in  a  line  below,  whilst 
the  third,  used  as  a  heater,  is  placed  above.  The  fire  is  to  be  con- 
ducted under  the  two  lower  boilers,  and  then  by  a  tube  through 
the  upper  one,  which,  with  the  exception  of  a  flue  passine  through 
it,  appears  to  be  made  altogether  or  wood.  Tubes,  supplied  with 
cocks,  lead  down  from  the  heater  into  this  boiler  below.  The  claims 
are  to  some  things  which  are  not  represented,  or  which  we  cannot 
perceive,  and  our  insertion  of  them,  therefore,  would  not  aid  the 
reader  in  understanding  the  invention. 


82.  For  a  mode  of  preparing  JSrdent  Spirits  from  Grain, 
dLC.  and  of  employing  the  residuum ;  Isaiah  Jennings,  city  of  New 
York,  June  13. 

(See  specification.) 

83.  For  making  Ornamental  and  Us^ul  Articles  from  mSn- 
thracite  or  Bituminous  coal ;  Josiah  W.  Kirk,  Schuylkill  county, 
Pennsylvania,  June  13. 

The  title  of  this  patent  sufficiently  indicates  its  nature^  we  think, 
however,  that  the  patentee  would  have  done  better  had  he  confined 
his  claim  to  anthracite,  as  from  some  species  of  bituminous  coal,  or- 
naments of  various  kinds  have  been  made.  Jet,  is  a  light  species  of 
bituminous  coal;  and  from  the  well  known  cannel  coal,  snuffboxes, 
columns,^  mantel  ornaments,  and  various  other  articles  have  been 
formed,  as  it  bears  a  high  polish.  The  anthracite,  in  the  hands  of 
the  present  patentee,  has,  it  is  said,  been  wrou^t  into  forms  of  grett 
beauty. 
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34,  For  a  Churn;  Philip  H.  Kimball,  Salem,  Essex  county, 
Massachusetts,  June  13. 

This  churn  is  to  be  a  square  box,  measuring  about  12  inches  in 
the  clear.  There  are  to  be  three  dashers,  instead  of  the  one  usually 
employed,  all  attached  to  the  same  shaft,  at  a  small  distance  from 
each  other.  The  dashers  are  to  be  worked  up  and  down  by  means 
of  a  lever  fixed  exactly  like  a  pump  handle.  The  claim  is  to  the  use 
of  this  lever.  The  patentee  says,  **  I  claim  as  my  invention  and  im* 
provement  the  application  of  the  lever  to  the  process  of  churninj;, 
and  in  the  foregoing  specification  I  have  described  the  manner  in 
which  I  have  applied  it."  There  are  more  than  fifty  patents  for 
churns  in  which  the  lever  is  applied  in  various  ways,  and  we  cannot 
discover  any  novelty  in  the  mode  described;  but,  this  apart^  it  will 
be  seen  that  the  claim  is  to  the  lever  in  general,  and  not  to  the  mode 
of  applying  it. 


35.  For  a  machine  for  Separating  Grain^  Rice^  PeaSy  Grass^ 
seed.  Flaxseed,  ^*c,  from  the  Straw,  and  for  cutting  straw  \ 
Abel  Look,  Pittsfield,  Berkshire  county,  Massachusetts,  June  13. 
'*'Hiere  is  to  be  a  revolving  beater  which  is  to  act  upon  the  grain^ 
or  other  seed  to  be  thrashed  out.  The  supply  is  effected  by  meant 
of  a  hopper,  or  of  a  revolving  apron;  the  heatera  operate  againat  a  hoi* 
low  segment,  supported  on  springs,  having  at  its  lower  edfre  a  rail, 
also  supported  on  springs,  and  called  a  spring  beater.  When  used 
to  cut  straw,  knives  are  to  be  put  in  the  place  of  the  beaters  upon  the 
revolving  shaft. 

There  is  no  claim,  and  as  in  the  general  structure  there  is  no  no- 
velty, we  are  unable  to  discover  for  what  the  patent  is  taken. 


36.  For  a  Mortising  Machine;  Henry  Marsh,  MorristowUi 
Morris  county,  New  Jersey »  June  13. 

This  mortising  machine  is  stated  to  differ  from  those  already  in  use 
in  the  following  particulars. 

In  other  machines  the  cutting  apparatus  works  perpendicularly, 
in  this  laterally  and  horizontaliy. 

In  this  the  piece,  if  required,  is  mortised  entirely  through  without 
taming  it. 

There  is  nothing  used  but  the  chisel,  in  makii^  a  mortise;  it  be« 
ing  unnecessary  to  bore  a  hole  as  is  done  with  other  machines* 

Its  work  is  more  accurate,  and  performed  with  more  despatch. 

The  combination  of  the  respective  parts  to  elect  the  object,  is  en^ 
tirely  new. 

The  claim  made  is  to  the  general  combination  of  the  different  parts 
as  described  and  figured. 

When  a  piece  is  to  l>e  mortised  through,  this  is  effected  by  two 
chisels,  one  on  each  side  of  the  piece,  worked  alternately.  The 
machine  is  clearly  described,  and  distinctly  represented,  and  anpeart 
to  be  well  calculated  to  answer  the  end  intenaed.    Its  particnW  sr« 
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raBgementt  woold  reqaire  exteasive  engniTUgt  to  make  them  lAtel- 

ligible. 

37.  For  an  improvemeDt  in  the  Hill  Side  Pbmgh;  Cyrus  E 
HCormick,  Rochester,  Rockbridge  county,  Virginia,  June  13. 

In  this  plough  the  dilTerent  parts  are  so  arranged  aa  to  effect  the 
turning  of  the  mould  board,  and  certain  other  parts  of  the  pioo^, 
and  the  securing  them  to  the  share  when  turned.  The  share  remains 
stationary,  being  so  made  as  to  operate  equally  well  both  ways.  The 
claim  is  to  the  mode  of  turning  and  fastening,  and  to  the  particular 
construction  of  the  share. 


3a  For  an  improvement  in  Rail-toat/s,  and  in  Carriages/or 
the  same;  Alexander  M'Grew,  Cincinnati,  Hamilton  county^ 
Ohio,  June  13. 

We  see  bat  little  that  is  new,  and  much  that  is  old,  in  this  apeci- 
lication.  The  rails,  we  are  told,  are  to  be  placed  upon  posts,  so  as 
to  produce  a  plane,  and  the  whole  subject  is  treated  as  though  the 
rails  were  every  where  to  be  considerabl  j  elevated  above  the  ground. 
The  carriage  is  to  be  kept  upon  the  rails  by  the  use  of  friction  whMs, 
instead  of  by  flanches,  and  are  to  work  a^sinst  a  guard  or  projecting; 
piecei  thej  are  fixed  upon  what  are  called  guard  arms.  A  strap,  or 
Drake,  is  placed  between  the  wheels  at  each  side  of  the  carriage,  and 
these  straps  are  to  be  made  to  bear  on  each  of  the  wheels  at  the  same 
time,  by  means  of  a  lever.  To  enable  loaded  wagons  and  carts  to 
cross  the  rail-road,  they  are  to  ascend  an  inclined  plane  on  to  a  re- 
volving platform,  which  turns  on  a  pivot  in  its  centre,  and  on  fric- 
tion rollers  much  like  those  used  both  here  and  in  England.  When 
the  rail-way  cars  are  to  be  loaded,  it  may  be  done  from  these  inclin- 
ed planes.  There  are  to  be  double  tracks  in  proper  places,  for  cars 
to  pass  each  other. 

The  claim  is  to  ^*  the  construction  of  the  rail-waj  with  a  guard  or 
projecting  piece;  the  vertical  friction  wheels;  the  auard  arms  of  the 
carriage;  the  turning  out  platforms;  and  the  revolving  platform  for 
crossing  roads,  and  loading  the  rail-way  carriage." 


30.  For  an  eflicacious  method  of  Destroying  Plants,  Insects, 
or  other  animals  noxious  to  Planters^  and  particularly  the 
noxious  plant  known  by  the  name  of  Coco  amer,  Grsm  Nut, 
Souchet  amer,  Qperus  Tuberosus  Acris,  Hydra,  in  the  state  of 
Louisiana;  Joseph  Nicolas,  Interior  Parish  of  Lafourche,  countj 
of  Lafourche,  Louisiana,  June  13, 

(See  specification.) 


40.  For  an  improvement  in  the  art  of  Meltings  or  Making, 
Iron;  John  Patterson,  Warwick,  Orange  county,  New  York» 
June  18. 
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This  patent  is  taken  for  an  improvement  in  blatt  and  cupola  fur- 
naces. The  improvement  consists  in  putting  two  blasts  at  the  bot- 
tom of  the  furnace^  in  the  usual  way,  and  two  others  at  every  two 
feet  above,  until  there  are  six  or  seven  blasts.  The  furnace  is  to  en- 
laree  upwards;  and  is  intended  to  burn  coal  of  ever^  species. 

There  is  no  drawing  accompanying  this  specification. 


41.  For  an  improvenrient  in  the  Paddle  Wheel;  Benjamin  Phi- 
lips, city  of  Philadelphia,  June  18^ 

This  is  said  to  be  an  improvement  in  paddle  wheels,  and  in  canal 
boats  to  be  propelled  by  them.  A  twin  boat  is  to  be  made,  allowing 
a  space  for  the  paddle  wheels  between  the  two  parts.  These  two 
parts  are  to  be  connected  together  by  iron  bars,  standing  in  the  di- 
rection of  the  beams.  These  bars  have  screws  cut  on  them,  with 
nuts  moved  by  levers,  by  means  of  which  the  two  parts  of  the  boat 
may  be  made  to  approach,  or  recede,  thus  varying  the  space  between 
them  according  to  the  width  of  the  canal  or  lock,  through  which  the 
boat  is  to  pass.  The  buckets  of  the  paddle  wheel  are  to  be  made  to 
swivel  upon  the  arms  by  which  their  centres  are  sustained,  so  that 
they  may  stand  either  athwart,  or  fore  and  aft.  There  is  no  account 
given  of  how  this  turning  of  the  buckets  is  to  be  effected,  or  by  what 
means  they  are  to  be  secured  in  their  positions. 

The  connecting  the  parts  of  the  boat  in  the  manner  described,  so 
as  to  vary  its  width,  abd  the  causing  the  buckets  to  turn  and  adapt 
themselves  to  the  variation  in  width,  constitute  the  claims. 

We  are  not  aware  of  the  necessity  for  lessening  the  width  of  a 
boat  in  this  way,  as  canals  and  their  locks  are  always  proportioned 
to  each  other,  the  latter  being  made  of  sufficient  width  to  pass  a  boat 
which  can  pass  another  on  the  canal.  There  may  be  instances  where 
canals  different  in  dimensions  ma;f  be  connected  with  each  other,  in 
which  case,  the  plan  in  question,  if  good  in  other  particulars,  would 
offer  some  advantage. 

42.  For  an  improvement  in  Window  Blinds,  denominated 
the  retaining  blind ;  Nathan  Palmer,  city  of  New  York,  June  13. 

These  blinds  are  so  constructed  that  they  may  be  retained  in  any 
desired  position,  and  may  be  closed  so  as  entirely  to  exclude  the 
light. 

Sliding  pieces  are  let  into  grooves  in  the  cheeks  of  the  blind,  and 
a  rail  at  the  bottom,  which  may  be  raised  or  lowered  bv  a  thumb 
screw,  moves  the  sliding  pieces  up  or  down.  One  pin  on  the  ends  of 
the  slots  turns  in  the  cheeks  of  the  blinds,  and  another  pin  is  con- 
nected with  the  sliding  pieces,  not  directlv,  but  by  the  intervention 
of  a  brace,  or  joint  piece,  one  end  of  which  is  screwed  to  the  blind, 
and  the  other  to  the  slide,  without  which  contrivance  the  slides  could 
not  work,  excepting  the  grooves  were  made  wide,  as  has  sometimes 
been  done. 

In  some  instances  4he  slots  are  connected  at  each  end  to  circular 
pieces,  or  wheels,  which  are  let  into  the  cheeks,  and  these  wheels 
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are  made  to  reyolvei  and  dote  or  open  the  bliiidsi  by  mcaaa  ol  t v 

slides. 

The  claims  are  to  the  retaining  the  slots  in  anj  desired  poNti«i, 
and  to  the  two  methods  described,  bj  which  the  blinds  niaj  be  aoaai- 
ed;  with  such  variations  as  maj  be  made  in  attaining  the  same  gA. 


43.  For  a  mode  of  Reducing^ Friction  in  Wheel  Carria^v. 
and  all  kinds  of  machinery;  John  Joseph  Reekers,  city  of  Baxi*- 
more,  June  18. 

The  claim  in  this  patent  is  to  the  redacing  friction  by  means  ^ 
the  apparatus  which  it  describes,  consisting,  mainly,  of  a  hollow  cj- 
Iinder»  riogSi  and  rollers,  or,  in  other  words,  of  Uamett's  frictK<ii 
rollers,  which  have  been  represented  in  nearly  every  elemeotirr 
work  on  natural  philosophy  and  mechanics,  published  within  the  last 
forty  years.  In  most  of  the  instances,  and  tiiere  are  many,  in  which 
this  apparatus  has  been  patented  over  again,  some  Tariation  of  the 
original  plan  has  been  proposed,  under  the  garb  of  an  improveiaeni: 
but  in  the  present  instance  we  have  the  genuine  old  faishion  frictioD 
rollers  in  their  original  dress. 


44.  For  a  Soda  Fountain;  Alonzo  S.  Smith,  Bratus,  Cayugi 
county,  New  York,  June  13% 

We  have  already  twice  described  this  invention  as  the  snbject  ot 
a  patent,  once  at  page  176,  and  again  in  our  last  number,  page  £49 
Tfie  present  patent,  and  that  noticed  at  p.  £49,  are  of  the  same  dite. 
and  were,  certainly,  interfering;  applications. 

There  is,  in  fact,  no  essentiafdifterence  between  the  three,  except- 
ing that  in  the  two  former,  tartaric  acid  and  carbonate  of  soda  were 
atone  to  be  kept  in  solution  in  separate  vessels,  whilst  in  the  preset  t 
case  we  have  the  additional  informationfthat  rum,  brandy,  gin,  cider, 
meed,  bear,  &c.  &c.  may  be  drawn  altogether,  or  any  namber  of 
them,  as  may  be  desired. 

The  claim  is  to  the  double  or  many  source  fount,  as  applied  to  the 
purposes  described. 


45.  For  an  improvement  in  the  art  of  Raising  Water  by 
means  of  what  is  called  the  labour  saving  pump ;  jD^iel  &nith. 
China,  Genessee  county.  New  York,  June  13. 

This  is  merely  a  double  lifting  or  forcing  pump,  such  as  is  well 
known,  and  in  established  use.  There  are  to  be  two  barrels,  pistons, 
and  rods,  worked  by  one  lever  without  addition  or  yariation  from 
the  old  numpi  If  well  made,  therefore,  experience  tells  us  that  it 
will  work  well,  but  not  that  it  will  save  labour  more  efiectually  than 
its  prototypes. 


46.  For  Sizing  Hat  Felts,  and  Napping  Hat  Bodies,  Ay 
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Sieam;  David  Sutton,  Lancaster,  Gerrard  county,  Kentucky, 
June  13. 

A  hexagonal,  or  octagonal  box  is  to  be  made  to  revolve,  like  a 
barrel  churn,  bj  turning  a  crank.  Through  one  of  its  gudgeons  steam 
is  to  be  admitted  from  a  steam  boiler.  When  hat  felts  are  to  be  re- 
duced in  size  to  prepare  them  for  napping,  they  are  to  be  put  into 
the  vessel  mentioned,  in  a  wet  state;  steam  is  then  to  be  admitted, 
and  when  heated,  the  vessel  is  made  to  revolve  until  the  intended 
effect  is  produced. 

When  bodies  are  to  be  napped,  after  sticking  the  napping  on,  they 
are  to  be  put  into  the  same  vessel  in  a  dry  state,  the  steam  admitted, 
and  the  machine  turned  by  means  of  the  crank,  for  twenty  or  thirty 
minutes,  or  until  the  process  is  completed.  The  claim  is  to  these  two 
processes. 


47.  For  a  machine  for  Planing,  Edging  and  Grooving 
Boards;  Jacob  Tees,  Kensii^t<»i,  Philadelphia  county,  Pennsyl- 
vania, June  13. 

A  bench  is  prepared  to  sustain  the  planes,  and  other  apparatus  re- 
quired for  the  operation.  The  planes  are  to  be  stationary,  and  the 
board  is  to  be  forced  against  tnem.  For  this  purpose  the  board  is 
made  to  pass  between  friction  rollers,  turned  by  drums  and  straps. 
The  first  plane  is  to  plane  the  surface.  In  its  stock  there  are  to  be 
seven,  or  more,  irons,  all  of  the  full  width  of  the  board  to  be  planed. 
After  passing  this,  it  arrives  between  two  other  planes,  similarly  pro- 
vided with  irons,  for  planing  its  edges.  Behind  these  it  comes  in 
contact  with  a  pair  of  match  planes,  each  with  seven,  or  more,  irons, 
to  tongue  and  groove  the  board,  which  is  thus  finished.  To  reduce 
the  board  to  a  width,  it  is  proposed  to  place  a  circular  saw  at  the  en- 
tering end  of  the  bench,  which  saw  is  to  be  turned  by  the  same  power 
which  gives  motion  to  the  plank. 

The  description  of  the  operation  of  this  machine  goes  on  as  smooth- 
ly as  the  proposition  of  FalstafT  to  kill  the  enemy  by  fifties,  and  we 
err  greatly  in  our  calculations  should  the  machine  eventually  prove 
more  successful  than  the  hero.  Thirty-five  plane  irons,  at  least, 
and  seven  of  them  six  inches  wide,  all  acting  together,  will  present 
obstacles  to  the  motion  of  a  yellow  pine  board,  which  the  friction 
rollers  will  scarcely  overcome,  and  if  they  do,  they  must  operate  as 
flatting  mill  rollers,  and  condense  the  stuff*.  We  see  many  other, 
and  formidable,  objections,  to  this  machine,  which  we  have  not  space 
or  time  to  present  to  our  readers. 

We  are  also  at  a  loss  to  know  how  the  circular  saw  and  the  planes 
are  to  work  upon  the  same  plank  at  the  same  time:  what  is  to  become 
of  the  strip? 

When  this  machine  goes  into  successful  operation,  we  shall  be 
glad  to  hear  of  it;  we  will  then  cry  peccaviy  and  cheerfully  send  in 
our  adhesioTL 


48.  For  a  Horse  Power  Engine,  to  be  used  for  propelling  ma- 
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chioery  of  all  kinds;  Isaac  Van  Doren,  Hopewell,  Hantiogdan 
county,  New  Jersey,  June  13. 

This  horse  power  engine  is  not  a  horse  power  iteam  engine,  bat 
is  one  intended  to  evade  the  laws  of  nature  by  causing  the  power  of 
one  horse  to  produce  an  effect  equal  to  that  of  five.  It  is  conse- 
quently to  be  **a  cheap  and  efficacious  substitute  for  steam  and  wa- 
ter power." 

A  horse  is  to  turn  a  shaft  by  means  of  a  lever,  this  lever  carries 
an  endless  screw  which  acts  upon  a  toothed  wheel.  Upon  the  shaft 
of  this  wheel,  is  a  large  spur  wheel,  which  takes  into  a  pinion,  giv- 
inamotion  to  a  drum,  a  strap  from  which  is  to  drive  the  machinery. 

The  inventor  has,  probably,  not  seen  the  necessair  result  of  hh 
invention,  or  he  would  have  carried  it  still  further,  if  the  drum  at 
the  end  of  the  train  moves  with  the  power  of  five  horses,  let  him  em- 
ploy this  to  drive  another  korst  power  machine^  and  the  next  drum 
will  have  the  power  of  twenty-five  horses;  and  so  on  cui  infinUum, 


49.  For  a  Machine  for  Washings  Pressings  Ironings  Crimp^ 
ingy  and  Drying  Chthea^  4'^.;  John  Newfaall,  Daytoo,  Montgo- 
mery county,  Ohio,  June  13. 

This,  which  may  certainly  be  called  the  irasAertooman'a  omaf oal, 
consists  of  separate  machines,  most  of  which  are,  in  form  and  sub- 
stance, like  such  as  have  been  before  used.  The  clothes  are  to  be 
washed  by  being  put  into  a  dash  wheel,  turned  like  a  barrel  chum, 
having  numerous  holes  bored  through  it,  and  turning  by  a  crank,  in 
a  vessel  containing  soap  suds.  About  thirty  revolutions,  we  are  told, 
will  wash  the  clothes,  but  we  are  hard  of  belief.  When  very  dirty, 
round  wooden  balls  are  to  be  put  in  with  the  clothes,  as  has  often 
been  done.  The  clothes,  when  washed,  are  to  be  put  under  a  screw 
press  instead  of  being  wrung.  They  are  to  be  dried  by  means  of  a 
large  vessel  of  copper  into  which  steam  is  to  be  admitted,  and  the 
clothes  spread  upon  it.  The  ironing  is  to  be  effected  by  <«  a  nungle 
and  crimper  improved  on  the  European  mode,  by  the  additions  of  an- 
other roller  and  crimper.  These  are  the  main  points  of  the  system, 
to  which  no  claim  is  made  either  in  whole  or  in  part;  we  are  left, 
therefore,  if  we  can,  to  consider  the  whole  as  new. 


50.  For  a  Weighing  Machine;  Thaddeus  Fairbanks,  and 
Erastus  Fairbanks,  St.  Johnsbury,  Caledonia  county,  Vermont, 
June  la. 

This  is  a  machine  intended  for  weighing  loaded  wagons  and  carts. 
The  vehicle  to  be  weighed  is  driven  on  to  a  platform,  which  is  sus- 
pended upon  proper  fuTcrums  and  levers,  ancl  these  are  to  act  upon 
a  steelyard,  by  which  the  weight  may  be  ascertained  with  considera- 
ble accuracy.  Such  machines  are  common  on  turnpike  roads,  and 
at  coal  yardsj  and  the  machine  now  patented  is  a  mere  variation  oi 
the  general  principle  upon  which  these  are  made,  without  presenting 
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anj  thine  which  can  be  fairlj  called  an  improvement.    The  paten-^ 
tee  has  described  the  whole  machine  without  claiming  any  part 


51.  For  machinery  for  Moulding  and  Docking  Crackers^ 
sea  biscuit,  cakes,  &c.,  and  for  making  wafers;  Jonas  P.  Fair- 
lamb  and  Miller  Dunott,  Wilmington,  Newcastle  county,  Dela- 
ware, June  13. 

The  dough  from  which  crackers,  &c.  are  to  be  made  is  passed  be- 
tween rollers  which  deliver  it  of  the  proper  thickness;  it  then  passes 
between  another  pair  of  rollers,  one  of  which  has  a  smooth  surface, 
and  upon  the  periphery  of  the  other  is  placed  a  row  of  moulds  which 
cut  the  crackers;  from  these  moulds  they  are  made  to  fall  regularly 
upon  an  endless  apron.  The  cylinders  are  hollow^  and  withm  that 
furnished  with  moulds,  a  smaller  cylinder  revolves,  which  acts  upon 
the  heads  of  followers  or  pistons,  contained  in  each  mould,  and  forces 
the  cracker  out.  Another  modification  of  the  machine  is  described, 
but  it  operates  upon  the  same  principle. 

The  claim  is  to  moulding  and  docking  by  cylindrical  pressure. 


62.  For  a  Paste^  or  Composition^  to  be  used  in  Sharpening 
Edge  Tools,  and  for  grinding  and  polishing  metals  generally ; 
Peleg  Barlow,  America,  Dutchess  county,  New  York,  June  13. 

This  paste,  or  composition,  is  to  be  formed  of  a  mixture  of  white 
and  red  lead  with  linseed  oil  and  emery,  or  with  red  lead,  oil,  and 
emery,  which  is  to  be  spread  upon  wood,  and  to  form  rifles  for  sharp- 
ening scythes,  &c. 

The  resemblance  between  this  patent  and  one  obtained  in  March 
last  is  so  great,  that  we  are  not  aware  of  the  object  of  the  patentee 
in  obtaining  a  new  one,  excepting  it  is  merely  to  vary  the  propor-r 
tions  of  the  ingredients. — See  page  8,  of  the  present  volume. 


53.  For  a  Thrashing  Machine;  Isaac  Van  Doren,  Hopewell, 
Huntingdon  county,  New  Jersey,  June  13. 

In  this  machine  there  are  two  revolving  cylinders  between  which 
the  material  to  be  thrashed  is  made  to  pass.  Upon  one  of  these  cy- 
linders there  are  springs,  or  vibrating  beaters,  and  upon  the  other 
stationary  beaters.  The  general  arrangement  of  this  machine  is  con- 
sidered hj  the  patentee  to  be  different  from  any  other  extant,  it  hav- 
ing, he  thinks,  nothing  in  common  with  them  but  those  accessory 
parts  without  which  such  a  machine  cannot  exist:  his  claims  are  made 
accordingly. 


54.  For  a  mode  of  Spinning  on  Throstle  Frames,  called  the 
Bobbin  regulator,  John  Brown,  of  Providence,  and  John  Sandish, 
of  Cranston,  Providence  county,  Rhode  Island,  June  13. 

For  the  washer  cloths  generally  used,  the  patentee  proposes  to 
substitute  a  small  whirl,  which  is  to  be  placed  under  the  bobbin, 
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and  this,  with  the  aid  of  fricti«Q  bands,  is  to  regulate  the  dfifl  up*3c 
the  thread.  The  plan  appears  to  be  good,  and  new,  but  vilhwt  4 
drawing  the  mode  of  using  this  whirl  and  its  appendages  caoDot  )e 
ciearlj  explained. 

55.  For  an  improvement  in  the  steam  engine,  called  iV 
«  Steam  Lever  Rotary ^  John  Catiin  and  Calvin  Fletcher,  Cur 

cinnati,  Ohio,  June  13.  ^         ,..  .       ..   *     j 

Steam  is  to  be  admitted  into  a  steam  pipe,  which  is  bent  roooi 
so  as  to  form  a  hollow  ring.  Within  this  ring  is  a  wheel  the  sarli  f 
of  which  is  formed  into  steps  or  vanes,  and  from  the  hollow  r-n: 
several  pipes  conduct  steam  on  to  the  surface  of  this  wheel,  Oi-- 
charffing  it  tangentially,  and  consequently  blowing  the  whee  miind. 
The  patentees  claim  the  discharge  of  steam  directly  up  the  5ur 
face  of  a  wheel,  thus  avoiding  all  necessity  for  packing. 

This  is  certainly  a  primitive  steam  <5ng;ne\.«J«'«§;\Wi*' 
ancient  as  the  days  of  Hero  of  Greece.  It  will,  undoabte|ll^b-w 
the  wheel  round  with  great  velocity,  but  where  ««»n?"y  .f  ^J^^^^' 
sidered,  and  power  in  proportion  for  the  outlay  for  fuel «  requi.ec. 
this  machine  will  not  establish  itself. 

56.  For  applying  the  power  of  a  pendulum  <^l<»k  to  a  ^^^^^ 
ing  Cradle;  John  WKennej,  Chester,  Butler  county,  Ohio,  J«. 

13  *    rK 

The  cradle  is  to  be  the  bob  of  a  pendulum,  there  being  t  w 
at  each  end  by  which  it  is  to  be  suspended.   The  VJ^^^J^  ^^ 
escapement,  and  weights,  are  supported  bv  s^'^^^Jf,^^^^ 
the  whole  of  which  assumes  a  very  formidable  appearance,  J"    . 
object  in  view  is  considered.    The  claim  made  is  to  the  appn 
of  the  power  of  the  pendulum  clock,  to  the  rocking  «  *  ^""  ^^^^ 

A  former  patent  for  rocking  a  cradle  by  <^*^c^  ;^^*J^^^^ 
principles,  received  due  attention,  (see  vol.  v.  p.  Ko,;  »n« 
it  unnecessary  to  indite  any  thing  new  upon  the  subject. 

57;  For  a  CAtirn,.  Samuel  Sweet,  Readfield,Kennebeckcoiin^ 

ty,  Maine,  June  13.  nnpofa^^ 

This  churn  is  spoken  of  in  the  specification  as  being  one  .^^^^ 
superior  order,  yet  it  is  so  similar  to  many  o***^'' ^"°^°^i..ch  it  h^^ 
pearance  would  not  have  secured  the  P»'rf^''^°<^^/.„-gyoKeb 
claim.  It  consists  of  a  box  in  which  a  shaft  is  ro^^e  10  ^^^^^ 
rizontally.  This  shaft  carries  two  wide  dashers,  whicn  ^^^  ^ 
cream.  The  bottom  of  the  box  is  made  circular,  *»"j  .jji> 
straight.  The  claim  is  to  this  circular  bottom  and  ^»*  ^'^A  thii? 
to  the  horisMintal  shaft,  the  wide  ladle  boards,  ^^\^^^La^' 
among  which  are  the  "  turning  with  a  hand  crank|  aiBo«»^ 
and  convenience  of  the  work." 
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58.  For  a  Washing  Machine}  James  Appleton,  Richmond, 
Vii^ia,  June  13. 

Tiiis  is  a  swinging  roachine,  with  polygonal  sides;  the  inside  of  the 
swinging  box  is  nirnished  with  rollers,  secured  at  each  end,  which 
are  to  aid  in  cleansing  the  clothes  when  the  rocking  motion  is  given 
by  a  lever. 


59,  For  an  improvement  in  the  Winnowing  Mill;  Moses  £1^ 
Hot,  Boscawen,  Merrimack  county,  New  Hampshire,  June  13. 

lliis  fanning  machine  differs  considerably  in  the  arrangement  of 
its  parts  from  those  in  common  use,  which  difference  is  summed  up 
in  a  clear  manner  in  the  claim  of  the  patentee,  of  which  an  abstract 
must  suffice. 

The  fans  move  horizoRtally  in  a  drum,  reducing  the  height  of  the 
machine  to  about  three  feet. 

The  channel  for  the  passage  of  grain  is  narrowed,  which  gives  more 
force  to  the  wind,  and  cleans  the  grain  more  effectually. 

The  length  of  the  mill  is  reduced  by  the  position  of  the  box  and 
hopper,  which  are  placed  over  the  fan. 

A  more  simple  combination  is  given  to  the  pacts  generally. 


60.  For  an  improvement  in  the  Machine  for  Cutting  Crack- 
ers^ &c.  (patented  on  the  13th  of  September,  1830,)  by  Jos. 
Clark  and  Henry  Henderson,  city  of  Baltimore,  June  13. 

The  parts  of  the  machine  as  described  in  the  first  specification  all 
remain  unchanged,  with  the  exception  of  the  sliding  board  to  receive 
the  crackers  after  they  are  cut;  for  this,  an  endless  apron,  revolving 
upon  rollers,  is  substituted,  and  upon  this  the  dough  is  made  to  pass 
from  the  cylinders  by  which  it  is  rolled  out.  The  cutting  is  effected 
upon  this  revolving  apron.  The  claim  is  to  the  use  of  the  apron  upon 
which  the  crackers  are  cut,  and  by  which  they  are  carried  offl  It  will 
be  seen  that  in  a  patent  of  the  same  date,  No.  51,  a  revolving  apron 
'  is  used  to  carry  off*  the  crackers  from  a  machine  in  which  they  are  cut 
upon  revolving  cylinders. 


61.  For  an  improvement  in  Piano  Fortes;  Thonuis  Kearsing, 
Henry  O.  Kearsing,  George  T.  Kearsing,  and  William  F.  Kears- 
ing,  city  of  New  ^rk,  June  13. 

The  principal  improvements  here  claimed  consist  in  a  different  ar- 
rangement of  some  parts  of  the  English  action  from  that  heretofore 
pursued.  These  cannot  be  described  without  a  drawing.  The  mode 
of  hanging  the  wire  on  the  hitch  pins,  is  also  new,  and  claimed  by 
the  patentees.  Instead  of  the  usual  mode  of  forming  an  eye,  or  loop, 
by  doubling  the  wire  and  twisting  the  two  parts  together,  three  or 
more  turns  are  made  by  the  wire  round  the  hitch  pin,  and  the  short 
end  is  then  to  be  turned  several  times  round  that  part  of  the  wire 
which  is  to  be  strained,  which  mode  of  procedure,  it  is  said,  pre-: 
vents  the  crippling  of  the  wire. 

Vol.  VIII — ^No.  5.— Novembi;^,  1831.  44 
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Specification  of  a  patent  for  aii  improved  mode  of  constructing  fAt 
Standing  Press^  for  pressing  paper^  tobacco,  or  other  ttrttdes^  re- 
quiring  to  be  pressed.    Granted  to  Charles  Evans,  o/y  of  Phiks 
delphia,  June  13, 1831. 

The  bottom,  or  bed,  and  the  top  piece,  which  also  answers  as  a 
platten,  or  follower,  I  usuallj  make  of  cast  iron,  although,  for  cer- 
tain purposes,  wood,  or  other  suitable  material,  may  be  employed. 
Instead  of  cheeks,  two  screws,  of  such  length  and  thickness  as  maj 
be  required,  rise  verticallj  from  the  bod,  one  standing  near  each  of 
its  ends.  A  metal  box,  or  nut,  is  adapted  to  each  of  these  screws, 
and  these  nuts  are  firmlj  fixed  in  the  centres  of  cog  wheels.  These 
wheels  are  of  such  diameter  that  when  the  boxes  are  in  their  ptaca, 
the  peripheries  of  the  wheels  will  approach  each  other  within  the 
distance  necessary  tp  allow  of  an  endless  screw  to  pass  between  them. 
The  cogs  of  the  wheels  are  cut,  or  made,  beyelling,  so  as  to  adapt 
them  to  the  threads  of  such  a  screw. 

The  platten,  or  follower,  is  placed  below  the  two  cog  wheds,  sd 
as  to  raise  and  lower  with  them.  The  lower  ends  of  tiie  t>oxes,  or 
nuts,  are  attached  to  the  upper  side  of  the  followers,  and  are  to  swi- 
▼el  in  or  on  it.  Upon  the  upper  side  of  the  platten,  an  endless  screw 
turns  in  collars,  its  threads  taking  into  those  of  the  cog  wheels.  At 
the  outer  end  of  its  shank,  there  is  a  crank,  or  handle^  for  the  par- 
pose  of  turning  it. 

The  screws  which  occupy  the  places  of  cheeks  in  the*  ordimrr 
press,  must  have  their  threads  cut  in  a  direction  contrary  to  ead 
other;  that  is,  one  of  them  must  be  ^  right,  and  the  other  a  feft»  hand- 
ed screw;  as  the  endless  screw  will  turn  the  cog  wheels  in  oppo^ 
directions. 

A  press,  operating  in  a  way  somewhat  similar,  may  be  made  with 
the  side  screws  both  right  or  left  handed,  but  in  this  case  two  ead- 
less  screws  must  be  cut  on  the  same  spindle,  and  so  placed  that  one 
of  the  screws  may  act  upon  the  periphery  of  one  wheel,  and  the  other 
on  the  periphery  of  the  opposite  wheel.  This  S{nndle  mast  eitead 
alone  the  front  or  back  of  the  press. 

What  I  claim  as  my  invention,  and  for  which  I  ask  a  patent,  is  the 
application  of  screws  instead  of  cheeks  to  the  sides  of  the  standiog 

f»resSf  so  connected  that  the  raisins;  or  lowering  of  the  platten  or  Sl- 
ower must  be  effected  by  means  ofcoft  wheels,  and  an  endleas  screw 
or  screws,  operating  upon  the  principles  herein  described* 

Charlks  Etams. 
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Speci/ication  of  apalenifor  an  improvement  upon^  or  addition  to,  a 
combination  if  liquids  to  be  used  as  a  substitute  for  oil  in  the  pro- 
duction of  light f  for  whick  a  patent  was  granted  on  the  \^th  day 
of  October  J  1831.  Isaiah  Jenninqs,  dty  of  New  York,  June  13, 
1831. 

I  TAKE  the  spirit,  or  essentia!  oil,  distilled  from  tar,  or  any  of  the 
vegetable  essential  oils,  or  the  spirit  of  coal  tar,  which  is  a  species 
of  naphtha,  or  that  obtained  from  the  Seneca  oil,  or  other  bitumens, 
by  distillatioD,  and  combine  them  with  alcohol,  or  spirits  of  wine,  as 
I  have  heretofore  combined  the  essential  oil,  or  spirits  of  turpentine, 
therewith.  This  1  do  in  such  proportions  as  may  be  found  expedient, 
according  to  the  nature  and  purity  of  the  articles  employed.  When 
the  alcohol  is  highly  rectifiea,  it  will  combine  with  a  larger  portion 
of  the  other  ingredients,  than  that  which  is  of  lower  proof.  The  ge- 
neral rule  is  to  add  to  the  alcohol  as  much  of  the  other  ingredient  as 
can  be  taken  into  combination  with  it,  which  may  vary  from  one- 
fourth  to  one-eighth  part,  the  quantity  of  alcohol  always  greatly  pre- 
dominating. 

The  combination  of  liquids  thus  produced,  I  use  as  a  substitute  for 
oil,  to  bum  in  lamps  of  any  description  in  which  oil  may  be  burnt. 

What  I  claim  as  my  invention,  or  improvement,  is  the  combining 
of  the  articles  above  specified,  with  alcohol,  in  the  manner,  and  upon 
thcL principles  hereinbefore  set  forth,  for  the  purpose  of  burning  the 
same  as  a  substitute  for  oil  in  lamps. 

Isaiah  Jennikgs. 


Specification  of  a  patent  for  a  mode  of  preparing  Alcohol,  or  Ardent 
Spirit,  from  Grain,  or  other  vegetable  substances  capable  of  under- 
going the  vvno%s  fermentation,  and  of  employing  the  residuum 
more  advantageously  than  has  been  hitherto  done.  Chanted  to 
Isaiah  Jennings,  cify  of  New  York,  June  13,  1831. 

I  TAKE  the  ffrain,  meal,  flour,  or  other  vegetable  matter  to  be  fer- 
mented, and  xadd  to  it  a  quantity  of  water  sufficient  to  give  it  a 
consistence  about  equal  to  that  of  homminy,  or  paste,  and  in  this 
state  I  add  to  it  yest,  or  other  ferment,  and  allow  the  vinous  fer- 
mentation to  take  place;  as  soon  as  this  is  completed,  and  before 
acidity  commences,  I  place  the  material  ao  fermented  in  proper  dis- 
tilling vessels,  and  submit  it  to  the  proper  degree  of  heat,  by  means 
of  steam,  heated  air,  or  any  other  agent  the  temperature  of  which  can 
be  governed  so  as  to  prevent  all  danger  of  burning,  and  I  then  draw 
off  all  the  spirit  from  it.  After  this  has  been  effected,  I  continue  the 
heating  process  until  I  render  the  vegetable  substance  as  completely 
dry  as  tnough  it  had  been  kiln  dried.  This  substance  is  then  fit  to 
be  stored  away,  or  ground  into  meal,  and  bolted,  so  as  to  be  em- 
ployed as  food  for  roan,  or  other  animals.     Wheat,  or  other  grain, 
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which  has  been  submitted  to  this  process  will  make  jperfectljr  sweet 
bread,  and  will  rise  withoat  requiring  jest,  or  other  ferme&t. 

What  I  claim  as  new  in  the  above  process,  is  the  fermenting  of 
the  yeffetable  materials  with  no  more  water  than  is  necessary  to  ^ve 
them  the  consistence  designated,  and  afterwards  employing  the  dried 
residuum  for  the  purposes  hereinbefore  set  forth. 

Isaiah  Jknnings. 


Sptdjkatwn  of  a  patent  for  a  new  method  of  Wathmg  Rags  in  the 
mantfacturing  oj  Paper.  Granted  to,  David  Ames,  Jr.  and  Johs 
Amss,  Springfield,  Hampden  county^  Massachusetts.  Assigmsa 
of  Samuel  Eckstein,  Fhiladelphiaj  June  13,  18St. 

Instead  of  the  washer,  or  screw,  now  in  use,  I  employ  a  circular 
disk  or  plate,  which  is  covered  with  wove  wire,  and  is  made  to  re- 
volve within  the  cistern,  or  vat,  of  the  paper  engine,  against  the  side 
op^site  to  that  on  which  the  cylinder,  or  roll,  is  placed.  The  revo- 
lution of  the  circular  disk  is  effected  by  means  of  a  pinion  upon  the 
shaft  of  the  engine,  which  pinion  mashes  into  a  cog  wheel  placed  upon 
the  same  shaft  upon  which  the  disk,  or  plate,  is  fixed,  and  with  which 
it  revolves. 

A  brass  rins,  which  may  be  one  foot  in  diameter,  and  one  inch  is 
thickness,  is  ustened  by  bolts,  or  screwed,  on  the  inside  of  the  cis- 
tern, concentric  with  the  shaft  upon  which  the  disk,  or  plate,  revolve 
This  shaft  carries,  upon  its  inner  end,  a  brass  wheel,  which  may  be 
twenty-two  inches  in  diameter,  more  or  less.  The  face  of  this  wheel, 
towards  the  inside  of  the  engine,  receives  the  coverinff  of  wove  wire. 
It  has  on  the  back  of  it  a  secondary  or  smaller  rim,  of  such  a  «ze  as 
to  fit  a^inst  the  fixed  ring,  first  mentioned,  and  forming  a  joint  with 
it.  A  rim  of  wood  is  screwed  on  to  the  face  of  the  larger  brass  wheel, 
to  which  to  attach  the  facing  of  wove  wire  through  which  the  watet 
is  to  run  from  the  vat.  Below  the  fixed  rins,  a  spaCe  six  inches  wide, 
and  an  inch  deep,  is  cut  out  of  the  side  of  the  engine,  and  through 
to  the  bottom;  this  space,  when  covered  with  a  sheet  of  copper,  forms 
a  vent  for  the  water  which  passes  from  the  engine  through  the  wo?e 
wire  into  the  space  formed  by  the  projection  of  the  fixed  ring.  Xhroush 
this  wire  disk,  and  these  openings,  the  water  finds  a  free  exit,  wiui- 
out  obstructing  the  motion  of,  or  wasting,  the  pulp.  A  latter  quantity 
of  water,  therefore,  may  be  admitted  into  the  vat,  than  is  ordinaril? 
done;  and  the  washing  is  more  rapidly,  eflectually,  and  economicallj 
performed,  than  by  any  other  means  now  in  use. 

What  I  claim  as  my  invention,  is  the  revolving  disk,  or  plate,  co- 
vered with  wove  wire,  and  so  placed  within  the  vat  of  a  paper  engine 
as  to  allow  the  water  to  pass  freely  through  it,  upon  the  principle. 
and  for  the  purposes  herein  described. 

Samuel  Ecksxein. 

It  will  t)e  seen  that  the  effect  produced  by  the  invention  of  Mr. 
Eckstein  is  similar  to  that  of  Mr.  Ames,  the  specification  of  which 
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mAj  be  foand  at  page  127.    To  prevent  all  interference  the  Messrs. 
Ames  became  the  purchasers  of  the  improvement  above  described. 


Specification  of  a  patent  for  a  new  method  of  destroying  noxious 
plants^  insects^  or  other  animals^  and  particularly  the  noocious  plants 
known  by  the  names  of  Coco  Amer^  Grass  Nut^  Souchet  Atner, 
Ciperus  Tuberosus  jSeris^  Hydra.  Chanted  to  Joseph  Nicolas, 
Interior  Parish  of  LafourchCf  county  of  Lafourche^  Louisiana^ 
June  IS,  1831. 

It  consists,  1st,  in  ploughing  the  field  infested  with  the  above  nox- 
ious plants,  insects,  or  other  animals,  to  the  depth  of  eight  or  ten 
inches,  more  or  less^  according  to  the  soil.  2nd.  in  a  carriage  moved 
bj  stean^  or  other  power,  upon  which  a  steam  boiler  is  fixed;  to 
which  boiler  are  adapted  a  force  pump  moved  bj  steam  or  otherwise, 
to  convey  waiter  in  the  boilers,  and  one  or  several  pipes  to  convey 
the  steam  from  the  boiler  to  a^nj  desired  portion  of  the  surface 
ploughed.  The  heat  of  the  %team  instantaneously  effects  the  de- 
struction intended. 

If  the  first  aspersion,  or  sprinkling,  be  not  sufficient  for  obtainins 
the  desired  effect^  (which  is  very  seldom  the  case,)  the  ploughing  and 
sprinkling  of  steam  must  be  repeated. 

Jos.  NlOOLAS. 


ENGLISH.  PATENTS. 
To  James  Down,  Surgeon^  for  his  having  invented  certain  inynrove^ 
ments  in  tnaking  Oasfor  iUuminationy  and  in  the  apparaiusfor  the 
same.    Sealed  5th  August^  1830. 

This  invention  consists,  first,  in  making  or  generating  gas  for  the 
purposes  of  illumination,  out  of  certain  portions  of  the  residuum, 
which,  in  the  ordinary  mode  of  conducting  the  process,5s  not  availa- 
ble for  those  purposes-^by  passing  crude  or  nascent  gas,  with  its  va- 
pour of  tar  and  ammonia,  through  a  long  stratum  of  ignited  charcoal 
or  coke,  and  thereby  evolving  an  additional  quantity  of  gas  from  the 
impurities  of  the  said  nascent  gas;  and,  secondly,  in  an  improved  box 
or  vessel,  contrived  to  contain  a  long  stratum  of  charcoal  or  coke, 
in  a  state  of  ignition,  in  a  smxM  compass. 

The  impure  gases  produced  by  the  usual  modes  of  distillation  from 
pit  coal,  or  any  other  substance  from  which  gas  can  be  procured  in 
the  ordinary  way,  is  to  be  passed  through  an  extended  stratum  of 
ignited  charcoal  or  coke, by  means  of  the  improved  apparatus:  which 
consists  of  a  box  or  vessel  of  iron,  or  such  other  substance  as  will 
withstand  the  action  of  heat,  the  box  being  furnished  with  divisions, 
and  nearly  filled  with  charcoal  or  coke. 

This  box  or  vessel  may  be  connected  with  the  ordinary  retorts, 
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and  by  this  means  the  necessary  paritjr  wilt  be  obtained  by  tlae  \^x^ 
process  of  generating  it  from  the  imparities  of  the  nascent  g^  vitb- 
out  an?  special  apparatus  for  that  purpose. 

In  the  common  mode  of  making  gas  fit  for  iliuminatioo,  as  gene- 
rally practiced,  the  eas  is  passed  through  a  variety  of  proceasea  aac 
apparatus  to  effect  the  different  progressive  degrees  of  purtficalion 
required,  while  the  residuum,  containing  much  good  eas,  is  not  cob- 
verted  into  that  material.  In  this  improved  mode  of  maidng  or  ge- 
nerating gas  for  illumination^  the  gas  in  its  crude  «nd  nasocBt  state, 
with  the  tar  and  its  vapour^  the  ammoniacal  liquor  and  its  vapour, 
and  also  the  sulphureous  gas,  is  passed  at  once  into  the  said  box  or 
vessel,  constructed  and  filled  as  aforesaid,  and  thereby  sufficientlr 
purified,  while  it  is  evident  that  th^  external  shape,  general  fomk 
and  dimensions  of  the  box  or  vessel  may  be  arraogra  and  adapted  ts 
its  situation,  so  as  best  to  suit  the  circumstances  of  the  particaiar 
establishment  where  the  gas  is  to  be  generated  and  nsed. 

The  before  described  improved  box,  vessel,  or  apparataa,  with  its 
passaees,  most  be  filled,  as  before  stated,  with  charcoal  or  coke,  and 
heated  to  a  degree  of  temperature  sufficient  to  cause  the  enclosed 
charcoal  or  coke  to  be  in  a  constant  s&te  of  ignition;  the  heat  neces- 
sary to  be  applied  to  this  box,  vessel,  or  apparatus,  must  be  limited 
to  that  of  a  good  gas  making  heat,  for  if  it  should  be  arged  to  a  h%ber 
temperature  than  this,  it  will  be  injurious  to  the  box,  or  Teasel,  asd 
at  the  same  time  detrimental  to  the  illuminating  power  of  the  gas. 

The  heating  of  this  improvejd  box,  vessel,  or  apparatus,  may  be 
accomplished  by  setting  it  in  the  same  furnace,  or  bed,  with  the  re- 
torts, and  connecting  two  or  more  retorts  with  it;  or  ^e  like  efect 
may  be  produced  by  embedding  it  in  a  distinct  and  separate  fvroace, 
but  the  method  before  described  is  preferred.  It  is  only  necessvj 
further  to  state,  that  when  it  is  required  to  remove  the  charcoal  ^ 
coke  from  the  above  described  improved  box,  or  vessel,  for  the  psr- 
pose  of  replacing  fresh  materials  therein,  it  may  be  done  by  displac- 
ing the  mouth-piece  or  top  parts  of  the  box,  or  vessel;  and  it  will  be 
obvious  that  whatever  sizea  box  may  be  resorted  to,  it  must  be  so 
contrived  an^  placed,  that  its  contents  may  be  capable  of  being  re> 
moved  at  the  pleasure  of  the  operator. 

The  patentee  says,  <^I  claim  as  my  invention,  first,  making  or  ge- 
nerating gas,  for  the  purposes  of  illumination,  by  passing  cntde  of 
nascent  gas  through  a  long  stratum  of  ignited  charcoal  or  coke, 
whereby!  evolve  an  additional  quantity  of  gas  from  certain  portions 
of  the  residuum,  which,  in  the  modes  hitherto  adopted,  are  aseles 
for  those  purposes;  and  whereby  I  do  away  with  the  necessity  of  t 
separate  purifying  apparatus.  And,  secondly,  the  improved  box,  or 
vessel,  contrived  to  obtain  that. object,  by  means  of  the  extended 
stratum  of  charcoal  or  coke,  hereinbefore  described." 
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To  Thomas  Bulkelet  Doeior  of  Fhyne^for  his  inveniian  of  a  me- 
thod ofmMng  or  manufacturing  candles.  Sealed  96th  January^ 
1830. 

These  improvements  in  making  candles  consist  in  three  particu- 
lars:—first,  in  making  wax  candies  in  moulds,  instead  of  forming 
them  b^  rolling  the  wax,  which  is  stated  to  be  the  ordinary  way  of 
producing  wax  candles;  secondly,  in  making  a  case  of  wax  shaped 
like  a  candle,  which  is  to  be  afterwards  filled  with  tallow  or  oil,  or 
other  combustible  material  suitable  for  making  candles;  and,  thirdly, 
in  forming  and  adapting  a  sliding  wick  for  a  candle,  which  shall  de- 
scend as  the  candle  becomes  consumed,  and  never  require  snuffing. 

The  first  object  requires  but  little  further  explanation.  To  cast 
wax  candles  in  moulds,  it  is  obvious  that  the  wax  must  be  poured  intp 
the  moulds  in  a  hot  and  liquid  state,  and  when  perfectly  cold,  the 
end  of  the  candle  is  to  be  struck  with  a  small  wooden  mallet  for  the 
purpose  of  disengajgine  it  from  adhesion  to  the  surface  of  that  mould, 
when  it  ntay  be  withdrawn.  The  patentee  has  not  said  in  what  par- 
ticular these  mould  cast  wax  candles  will  be  superior  or  preferable 
to  those  made  by  roiling  the  wax  in  the  ordinary  way. 

In  putting  the  second  feature  of  the  invention  into  operation,  it  is 
proposed  to  pour  into  the  candle  moulds  the  melted  wax,  as  in  the 
previously  described  process  of  moulding;  and  on  the  wax  havine 
co6led  and  become  partially  set  or  hardened,  which  it  will  do  round 
the  internal  surfaces  of  the  moulds  before  the  wax  in  the  central  part 
'  of  the  candle  has  become  set,  then  to  pour  out  of  the  mould  the  liquid 
portion  of  the  wax  which  filled  the  central  part  of  the  candle,  and 
allow  the  shell  of  wax  thus  formed  on  the  surface  of  the  mould  to 
become  hard.  This  shell  may  then  be  made  the  mould  in  which 
melted  tallow,  or  cocoa  nut,  or  6ther  oil,  may  be  poured,  and  a  wick 
introduced  for  the  purpose  of  making  a  candle  resemble  externally 
a  wax  candle;  and  as  the  wax  will  not  melt  at  the  same  temperature 
as  tallow,  the  candle  will  not  be  subject  to  gutterine  down,  but  the 
tallow  or  oil  will  always  burn  below  the  surface  of  the  outer  case  of 
waxy  which  will  gradually  melt  down  by  the  heat  of  the  flame)  and 
have  the  same  transparent  appearance  as  a  wax  candle. 

Liastly,  the  improved  wicks,  which  are  to  be  adapted  to  candles, 
are  to  be  formed  by  extending  a  thin  string  of  flax  through  the  can- 
dle, and  placing  upon  this  string  at  the  upper  end  a  small  tube  of 
Btraw  or  paper,  which  tube  will  be  sufficient  to  collect  the  fluid  tal* 
low,  or  other  material,  by  capillary  attraction,  and  so  to  form  a  wick 
or  receptacle  for  the  combustion  of  the  tallow,  and  its  conversion 
into  the  gas  that  supports  the  flame  of  the  candle;  and  as  the  tallow 
becomes  consumed,  the  wick  will  gradually  descend,  guided  by  the 
string  still  constituting  the  wick,  while  the  string  will  moulder  away 
as  the  candle  becomes  consumed,  and  not  require  snuffing. 
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To  lloBERT  Stein,  GenUenum^for  hu  inveniian  of  an  impronmeU 
in  apfihfing  htai  to  the  purposes  of  DistiBaium.     Sealed  ISXik  JQe- 

eember^  1827. 

The  object  or  the  patentee  appears  to  be  to  economise  fuel  in  the 
process  of  distillation,  and  for  this  purpose  he  proposes^  to  connect  a 
series  of  stills,  and  to  conduct  the  heated  vapour  evolved  from  one 
still  into  or  under  the  next  still  in  the  connected  ranee^  for  the  pur- 
pose of  heating  the  wash  contained  in  the  second  stul,  and  causiug 
it  to  throw  off  its  spirituous  vapour,  which  in  like  manner  is  to  be 
conducted  to  a  third  still,  for  the  purpose  of  heating  it,  and  so  on. 

No  precise  construction  of  apparatus  is  claimed,  oat  it  is  proposed 
as  eligible  to  attadi  a  sort  of  jacket  or  casing  to  the  lov^er  part  of 
each  of  the  connected  stills,  and  to  carry  a  pipe  from  the  head  of  one 
still  to  the  under  part  of  the  next,  through  which  pipe  the  rapoiir 
passes,  and  coming  in  contact  witli  the  bottom  of  the  wash  v«sel  of 
the  next  still,  heats  the  liquor  therein  sufficiently  to  drive  off  lU  spi- 
rituous vapour,  as  in  the  ordinary  process  of  distillation,  which  va- 
pour is  carried  forward  from  the  head  by  a  pipe,  to  the  under  part  of 
the  succeeding  still,  and  so  on  to  the  last  still  of  the  range,  from 
whence  the  vapour  there  evolved  passes  to  the  worm  tub;  and  the 
▼apours  which  have  thus  operated,  and  have  given  off  their  caloric, 
and  become  condensed  into  liquids  in  the  vessels  under  the  several 
stills,  are  drawn  off  from  those  vessels  for  rectification. 

The  patentee  does  not  confine  himself  to  the  above  described  ap- 
paratus, but  sometimes  carries  the  vapour  by  a  pipe,  from  the  head 
of  the  first  still,  down  into  the  wash  of  the  next  still,  where  it  oom- 
municates  its  caloric  to  the  wash,  and  so  prevents  tlie  useless  dissi- 
pation of  the  heat. 

The  stills  being  arrang;ed  and  connected  in  any  convenient  way, 
are  to  be  furnished  with  all  the  necessary  pipes  and  cocks  for  con- 
ducting the  wash,  and  for  drawing  off  the  product;  but  these  form  no 
part  of  the  invention,  which  the  patentee  says,  ^^  consists  in  applying 
some  portions  of  the  heat  used  for  distillation  over  and  over  again.'* 


Remarks  on  Wheels  for  Locomotive  Engines^  with  a*descr^tion  oftkt 
Coal  Wagons  employed  on  the  lAverpool  and  Manehefiter  Baii-way. 

From  Wood's  Treatise  on  Rail-roads,  new  edition. 

It  has  been  urged  against  case-hardened  wheels,  that  their  hard- 
ness makes  them  liable  to  cut  the  rails:  this  mi^t  applj  to  nar- 
row rubbing  surfaces,  but  cannot  have  any  application  to  one  sarface 
rolline  over  another,  when  the  hard  surface  is  the  rolling  one,  and 
also  the  broader.  I  have  often  examined,  very  carefully,  their  ac- 
tion upon  the  rails,  but  could  never  find  any  tendency  in  them  to  cut 
the  rails;  when  the  common  wheels  are  indented  on  the  surface  of 
the  rim,  they  are  very  liable  to  injure  the  rails,  from  the  periphery 
thus  grooved  breaking  the  sides  of  the  bearing  surface  of  the  wheels 
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oflv  nnd  leaving  odIy  the  middle  section.  This  is  frequeetly  the  case, 
as  may  be  seen  on  all  those  rail-roads  upon  which  theconmoo  wheels 
have  been  long  used.  The  universal  adoption  of  case-haidened 
wheels  on  all  we  principal  rail-roads,  in  preference  to  the  cooiniOD 
wheels,  is,  however,  the  best  criterion  which  can  be  adduced  of  the 
general  belief  of  their  superiority.  The  case-hardening  is,  as  pre- 
vioushr  explained,  effected  by  running  the  metal  agairfst  a  cold  cylin- 
der of  cast  iron.  I  am  inclined  to  think,  that  this  tends  to  form  the 
wheel  more  perfectly  cylindrical  than  casting  in  the  ordinary  way: 
which  will  lessen  the  resistance  by  remedying  any  resistance  arising 
from  the  andulatory  motion  produced  by  the*  imperfect  circular  form 
of  the  rim. 

The  very  great  rapidity  at  which  it  is  now  proposed  to  travel  upon 

some  of  the  public  rail-ways,  renders  the  liability  of  ease-hardened 

wheels  to  break;r^not  only  from  the  brittle  nature  of  the  material, 

I    but  also  by  the  friction  of  the  wheels  upon  the  rails  at  such  great  ve« 

i    loci  ties,  heating  and  expanding  the  rims— an  object  of  ^trj  serious 

f    consideration;  various  plans  have  already  been  devised  to  obviate 

1    this  objection.  It  will  be  subsequeotly  sieen  that  the  cast  iron  wheels 

I    of  the  Killingworth  engines  had  been  hooped  with  wrought  iron  tires, 

which  was  not  only  found  to  be  quite  practicable,  but  also  a  great 

;    saving  in  the  wear,  compared  with  common  cast  iron  wheels;  since 

I    that  time,  the  wheels  of  the  engines  made  by  Messrs.  Stephenson  & 

I    Co.  have  been  either  made  of  cast  iron,  hooped  with  wrought,  or  with 

wooden  spokes,  on  which  was  laid  a  malleable  iron  tire:  wheels  thus 

t    hooped,  though  more  expensive,  seem  quite  necessarv  for  the  rapid 

I    rate  at  which  some  of  those  engines  are  propelled.     The  same  plan 

I    of  hooping  the  cast  iron  with  wrought  iron  tires,  has  also  been  adojpt- 

,    ed  with  respect  to  the  common  carriages,  which,  like  the  engine 

wheels,  though  more  expensive,  is  strictly  necessary. 

,        Messrs.  Jones,  of  London,. have  a  patent,  which  is  described  in 

J    the  sixth  volume  of  the  **  Repertory  of  Patents,"  p.  279,  Third  Se- 

I    ries,  where  the  spokes  are  screwed  into  the  nave,  and  tiiereby  any 

,    strain  by  the  unequal  expansion  of  the  rim  is  obviated. 

I        The  axles  of  the  carriages  used  at  the  coal  Works  are  universally 

made  of  wrought  iron,  being  square  at  the  ends,  to  fit  the  square  hole 

dy  through  the  nave  of  the  wheel.    Upon  the  frame  of  the  carriage 

is  fixed  a  chair,  which  rests  upon  the  axle,  the  latter  being  turned 

I    smooth,  to  reduce  the  friction  as  much  as  possible.     Upon  the  side 

i    of  this  chair  a  projection  is  cast,  extending  beyond  the  side  of  the 

frame  of  the  carriage,  which  projection,  by  rubbing  against  the  faced 

flanch/,  in  the  nave  of  the  wheel,  prevents  the  carriage  from  coming 

in  contact  with  it;  and,  being  kept  well  greased  or  oiled,  reduces  the 

friction,  when,  by  one  side  of  the  road  being  lower  than  the  other, 

'     the  body  of  the  carriage  is  thrown  to  one  side;  or  this  is  sometimes 

effected  by  putting  a  loose  ring  upon  the  axle,  which  rubs  sgainst  the 

flanchy)  the  latter  I  consider  more  preferable,  as  rubbing  nearer  tfie 

centre  of  motion,  and  more  likely  to  keep  lucubrated  with  oil.  These 

chairs  have  successively  been  made  of  wrought  iron,  brass,  and  cast 

iron;  the  latter  I  consider  the  most  eligible,  for  reasons  which  I  shall 

hereafter  assign.  The  size  of  the  axles  will  necessarily  depend  upon 

the  diameter  of  the  wheels,  and  the  weight  they  have  to  sustain. 
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Upon  the  wagons  ased  to  carry  the  coals  from  the  collieries  in  th? 
neishboarhooS  of  Newcastle,  the  diameter  of  the  Axies  is  from  twi 
inches  and  a  half  to  two  and  three^uarters,  and  the  diameter  of  tbe 
wheels  about  three  feet;  the  we^t  of  the  carriage  and  IiMd  amsa&t- 
inff  to  aboTO  three  tons. 

Upon  public  lines  of  road,  the  form  of  the  carriages  will,  as  befoc 
stated,  Tary  with  the  nature  of  the  goods  they  are  required  to  coaTcj; 
bttlkj  goods  of  course  requiring  laiver  carnages.  The  drawing  4. 
the  carriages  preyiouslj  giren,  is  for  the  conTeyance  of  coalsf  ii 
these,  the  sides  of  the  carriage  come  between  the  whe^s,  and  tke 
upper  part  projects  in  tRe  form  of  a  hopper:  this  plan  for  coal  w^^ 
is  very  convenient,  where,  as  in  the  north,  the  coals  are  to  be  cap- 
tied  out  at  the  bottom,  at  the  shipping  [daces.  For  the  conTeya&ce 
of  coals  into  towns  a  diffisrent  form  is  necessary,  as  in  this  case,  tk 
carriage  used  for  the  rail-way  must  either  be  so  constructed  as  to  tra- 
Tel  upon  common  roads,  or  the  body  of  the  carrias;e  most  he  of  sudi 
a  form  that  it  can  be  transferred  to  wheels  suitable  for  the  stxeeti^ 


Figs.  1  and  £  of  the  cct 
represent  the  form  of  ttoe 
intended  to  be  osed  upon 
the  Liverpool  and  Manches- 
ter tail-way  for  coals;  fig.  1 
being  a  side  view,  and  fig.  i 
an  end  view.  A  A  is  tk 
body  of  the  carriage,  whid 
is  a  square  box,  capable  d 
containing  about  25  cwt  of 
coals,  t^n  the  frame  a  a 
of  the  carriage  are  fixed  the 
cross  sills  6  c  d;  fig.  ],  and 
d  fig.  2;  on  these,  angular 
plates  of  iron  rest,  forming 
short  pieces  of  plate  rail- 
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way  along  the  cross,  framing.  An  end  Tiew  of  these  plates  is  shown 
in  fig.  1$  and  ef^  fi^.  2,  is  a  side  view  of  the  plate  resting  on  the  sill 
d.  On  the  unaer  side  of  the  framing  of  each  of  the  boxes*  four  small 
vertical  sheeves  are  fixed,  which  support  the  boxes,  and  which  run 
upon  the  plate  rails,  shown  also  at  n  o,  fig.  2.  To  prevent  the  boxes 
from  rubbing  against  the  sides  of  the  plate,  small  horizontal  sheeves 
are  fixed  to  the  same  frame  work,  shown  at  r  «,  fi^.  2,  which  run 
against  the  upright  edge  of  the  plate.  The  bodj  of  the  carriue  can 
thus  be  moved  readily  back  and  forward  along  the  plate  rail.  To 
prevent  tlie  boxes  from  moving,  and  to  keep  them  steady  upon  the 
frame  while  the  carriages  are  travelling,  two  catches,  ^  g,  are  made 
use  of,  workine  upon  a  joint  at  one  end,  and  resting  upon  the  end  of 
the  frame  work  of  the  carriage,  on  the  other.  Carts,  drawn  by  one 
horse,  are  used  to  convey  one  of  those  boxes  from  the  rail- way  through 
the  streets.  Plate  rails,  similar  to  those  upon  the  rail-way  carriage 
are  fixed  upon  the  frame  work  of  the  cart,  so  that  when  the  cart  is 
backed  against  the  side  of  the  rail-way  carriage,  with  the  plate  rails 
of  both  forming  a  line,  the  boxes  are  easily  run  from  off  the  rail-way 
carriage  upon  the  frame  of  the  cart;  the  empty  ones  being  similarly 
transferred  from  the  cart  to  the  rail- way  carriase. 

Although  the  drawing  shows  only  the  form  of  boxes  used  for  the 
convevance  of  coals,  ^et  it  will  readily  occur  that  the  form  can  be 
▼aried  to  suit  the  carria^  of  any  kind  of  articles;  the  frame  work,  or 
body  of  the  carriage  being  raised  above  the  wheels,  the  breadth  can 
be  extended  to  any  %vidth  which  the  distance  between  the  rail-way 
will  admit. 

The  body  of  the  carriage  is  supported  upon  spring  resting  on  the 
middle  of  the  chairs  of  the  axles;  and  the  axles  beine  projected  be- 
yond the  sides  of  the  frame  work,  the  diameter  at  the^eariog  is  con- 
sequently diminished;  i  t^i  t  are  the  springs  resting  on  the  chairs  t  i; 
the  other  end  working  upon  plates  of  iron  fixed  to  the  frame  of  the 
carriage,  m  m  are  the  guiaes  that  the  chair  works  between,  the 
extreme,  ends  of  which  form  a  sort  of  cap  projecting  beyond  the 
guides.  The  chair  has  a  cover  on  the  under  side,  to  prevent  the 
waste  of  oil,  beine  screwed  tight  to  the  upper  part,  with  a  leather 
washer  between.  The  oil  is  fed  into  the  top  of  the  chair,  by  a  siphon 
wick,  inclosed  within  a  tin  box,  which  holds  a  sufficient  quantity  of 
oil  for  supplying  the  axle  for  several  hours;  and  by  means  of  the  sy- 
phon the  oil  IS  continually  feeding  upon  the  axle. 


Observations  on  a  new  mode  of  constructing  Harbours.    By  Wil- 
liam Matheson,  Civil  Engineer,    Communicated  by  the  author.* 

The  importance  of  good  harbours  to  a  mercantile  country  will  be 
universally  admitted,  and  the  commercial  eminence  Great  Britain 
has  attained,  ha^  naturally  directed  the  attention  of  persons  inter- 
ested in  the  extension  of  her  trade,  to  the  improvement  of  the  sur* 

*  Bead  before  the  Uoyal  Society  of  Edinburgh,  1831. 
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riMiidiiic  harbMrs;  and^  perhaps,  in  no  ,waj  have  the  akill  aad  vor- 
nttity  orensineera  been  more  ertensivel  j  emplojed,  or  more  aaefaUj 
directed.  Many  great  works  have  been  ezecated  at  an  ettonaoas 
expense,  and  some  of  them  have  succeeded  more  or  leaa,  to  the  a- 
pectatioo  of  the  parties. 

The  erection  of  works  within  tide-mark  mast  always  be  attended 
with  trouble  and  additional  expense,  and  it  is  the  more  to  be  laiKct- 
ed  after  such  extensive  operations  have  been  carried  into  elfect,  tint 
the  whole  beaefit  of  them  should  be  frustrated  bjr  some  unforescci 
circumstance,  which  has  too  frequently  happened  in  anch  operatbos. 

Of  these  latent  difficulties,  none  has  had  a  more  pow^aL  inineect 
than  the  tendency  of  tlie  tide,  or  the  motion  of  the  water  ia  parties- 
lar  situations,  to  silt  or  aand  op  spaces  which  have  been  eocloied, 
and  upon  which,  by  means  of  such  enclosures^  a  change  has  been 
made  upon  the  currents. 

This  tendency  to  sand  up  is  peculiar  to  every  aitoatiM  where 
quantities  of  sand  are  under  the  influence  of  the  tide,  or  the  araboa 
of  the  waters,  and  liable  to  be  carried  from  place  to  pla^e  Va  me- 
chanical combination  with  the  water,  either  by  means  of  the  ebbing 
and  flowiDg  of  the  tide,  or  of  the  motioD  given  to  it  by  perticnlar  cur- 
rentsi  or,  by,  what,  is  the  most  powerful  df  all,  the  motion  given  to  it 
by  the  violence  of  the  winds. 

This  motion  of  sand  is  generally  in  a  direction  opposite  to  that  u 
which  the  wind  is  blowing,  as  may  be  seen  in  standing  pools  or  Uke»* 
where  the  sand,  when  the  water  is  a^tated  by  the  wind,  takes  shel- 
ter under  the  banks  of  the  weather  side;  but  this  will  be  more  psr- 
ticularly  explained  afterwards. 

In  consequence  of  this  tendency,  the  mouths  of  all  rivers,  and  £at 
shores,  and  all  bays  and  estuaries  into  which  the  tide  rashes  vith 
violence,  are  more  or  less  subject  to  the  accumulation  and  shifuie 
of  sand  banks,  if  sand  is  to  be  found  in  such  situations*  Ezampia 
of  this  may  be  seen  by  examining  the  harbours  of  Aberdeen,  Daadee, 
Dublin,  and  a  variety  of  others;  and  it  may  be  generalij  aaaerted. 
that  no  harbour  was  ever  erected  upon  a  river,  that  was  not  more  or 
less  subject  to  the  inconvenience  of  shifting  sanM  banks  at  the  dmbu 
of  the  nver,  or  of  being  itself  sanded  up. 

The  writer  of  these  observations  having  been  employed  at  an  csrly 
period  of  life,  in  works  connected  with  hartxmrs,  his  attention  vu 
particularly  directed,  more  than  thirty  years  ago,  to  the  annoysnce 
met  with  by  the  sanding  up  of  harbours;  and  he  saw  the  object  frus- 
trated, after  the  most  expensive  works  had  been  erected,  in  the  hope 
that  they  would  answer  every  purpose  expected  from  theni. 

Never  loosing  sight  of  the  evil  which  he  had  observed,  nor  ever 
ceasine  to  feel  a  desire  to  have  it  removed,  he  at  last,  by  mere  acci- 
dent, discovered  in  the  harbour  of  Pulteney  Town,  a  circamataiKe 
which  led  him  to  a  corrective  theory  upon  the  subject. 

An  opening  had  been  left  in  the  inner  pier  for  upwards  of  a  yeir, 
while  the  other  operations  of  building  were  going  on,  and  tbross^ 
which  opening  the  receding  tide,  assisted  by  the  land  stream,  passed 
into  the  harbour,  and  swept  round,  and  again  passed  out  at  ita  movth 
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Bj  this  action  of  the  tide,  the  harboar  was  kept  perfectly  free  from 
any  tendency  to  sand  up;  but  in  the  course  of  a  Tery  short  period, 
after  the  werka  were  finished,  and  this  opening  closed  up,  in  com- 
pleting the  harbour,  the  sand  accumulated  in  it  to  such  a  degree  as 
to  make  it  inaccessible  to  vessels  of  even  very  small  tonnage,  and  to 
cause  the  outlay  of  a  large  sum  of  money  in  the  erection  of  an  outer 
harbour  which  it  is  probable  will  be  visited  with  the  like  obstructions, 
if  they  have  not  already  taken  place. 

The  practical  hint  thus  afforded,  induced  the  writer  to  form  the 
idea  of  erecting  the  necessary  works  for  sea  harbours,  with  artificial 
openings,  so  constructed  as  to  enable  the  waters  still  to  retain  their 
natural  miotion,  and  by  that  means  to  avoid  eddies  and  stagnation, 
by  the  latter  of  which  the  sand  and  alluvion  are  deposited,  and  by 
the  former  of  which  the  deposition  is  shifted  and  whirled  from  place 
to  place. 

His  plan,  therefore,  may  be  very  shortly  described.  Wherever  it 
may  be  necessary  to  erect  a  harbour,  or  to  extend  the  works  of  one 
in  a  situation  where  sand  or  alluvion  ma:y  be  likely  to  accumulate, 
he  proposes,  after  laying  a  solid  foundation  of  stone,  to  make  the 
next  ranee  of  buildings  consist  «f  a  succession  of  arches  of  such  a 
height  m  opening  as  not  to  disturb  any  class  of  vessels  that  may 
fire<)aent  the  harbour,  while  they  are  protected  and  sheltered  by  the 
solid  bjttildincs  erected  over  these  arches,  and  at  the  same  time,  the 
openings  shall  be  so  proportioned  to  the  depth  of  water,  at  the  dif- 
ferent points  of  the  building,  as  to  allow  the  tide  to  pass  freely 
through. 

To  enter  into  any  detail  as  to  the  particular  mode  of  construct- 
ing the  work,  or  of  forming  the  arches,  &c.  is  quite  unnecessa- 
ry here,  as  these  must  vary  according  to  circumstances.  It  is 
enough,  if  it  be  admitted  that  walls  with  arches  may  be  constructed 
under  water,  as  well  as  solid  walls:  because  so  much  beins  granted, 
it  will  appear  sufficiently  obvious  that  the  motion  of  the  tide,  either 
in  approachinff  or  receding,  will  naturally  pass  through  these  arches, 
and  carry  with  it  both  in  advancing  and  retiring,  whatever  is  me- 
chanically united  with  it,  and  the  agitation  kept  up  upon  the  bottom 
of  the  harbour  will  prevent  the  sand  being  deposited. 

There  is  another  mode  already  hinted  at,  of  sand  being  collected, 
which  the  peculiar  construction  of  harbours  here  described  is  equally 
well  calculated  to  counteract  It  is  a  fact  well  known  to  some  ofthose 
who  attentively  observe  the  operations  of  nature,  that  all  floating 
substances,  especially  such  as  do  not  rise  above  the  surface  of  the 
water,  approach  the  shore  with  a  laikd  wind,  and  recede  from  it  bj  a 
contrary  wind.  This  seems  to  arise  from  the  violence  of  the  wind 
upon  the  water  causing  the  surface  water  to  pass  from  the  shore,  and 
the  under  water  to  approach  it,  to  supply  its  place  by  means  of  an 
opposite  current.  This  undercurrent  is  the  more  conspicuous  in  its 
eperatton,  when  the  tide  flows  or  ebbs  in  a  contrary  direction  to  that 
ot  the  wiiid,  and  the  floating  substances  carried  along  are  according- 
ly deposited. 

The  consequence  is,  that  wherever  large  solid  buildings  are  erect- 
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ed  in  a  carrent  of  water,  which  has  a  tendency  to  sand  up,  and  where 
these  buildings  pass  along  the  shore,  the  wind  firom  the  shore  that 
passes  over  them  caoses  a  sand  bank  to  be  formed  seaward  of  the 
building,  and  to  brin^  it  directly  into  tiie  month  of  the  harboor,  if  it 
happens  to  be  in  the  line  of  that  building.  This  fact  is  strongljei- 
emplified  by  the  sand  already  accumulated  at  the  back  of  the  wet 
docks  at  Leifh,  or  the  stone  pier  at  Newhaven,  and  io  manj  other 
situations.— •Z^r.  Brewster^ s  Journal  of  Science, 


On  Perforating  and  Cutting  Glas^,  Earthenware^  ^ 

Although  many  persons  are  acquainted  with  methods  of  perfo- 
rating glass,  &c.  the  following  easy  one,  I  find,  is  not  so  pnenllr 
known  as  it  deserves  to  be,  and  1  am  therefore  induced  to  expliio 
the  mode  of  operating  I  employ,  in  order  to  produce  the  best  results. 
Circumstances  often  conspire  to  render  the  process  valuable  to  per- 
sons situated  at  a  distance  from  large  manubcturing  towns,  asd 
especially  to  those  who  are  living  in  places  where  they  canootrcidilj 
obtain  the  various  chemical  apparatus  they  may  require  for  their  par- 
pose.  I  have  frequently  found  the  knowledge  to  be  of  importsnce, 
not  only  as  regards  the  time  saved,  (and  time  is  equal  to  nionej,)b6t 
the  facility  with  which  the  various  broken  and  otherwise  useless  ar- 
ticles of  domestic  economy  may  be  converted  by  its  aid  into  cosTe* 
nient  and  useful  chemical  apparatus.  . 

It  will  be  unnecessary  at  present  to  enter  into  a  detailed  ac- 
count of  the  various  apparatus  that  may  be  constructed  bj  anj  per- 
son acquainted  with  the  process— it  being  my  intention,  od  SBotlier 
occasion,  to  describe  a  variety  of  such  arrangements.  My  prwcnt 
object  is  to  describe  the  method  by  Which  the  effect  may  beprodoc- 
ed  with  certainty  and  despatch. 

The  only  tools  requisite  in  this  process,  are  a  few  woro  out  thro- 
edged  handsaw  files;  these  being  g|enerally  made  of  cast  steel,  retain, 
when  ground,  a  very  fine  point,  which  is  of  the  utmost  importance- 
In  order,  however,  to  ^ve  them  the  requisite  d^ree  of  bardnca,  iti> 
necessary  to  make  their  ends,  for  about  an  inch,  red  hot,  and  wca 
plunge  them  into  cold  water;  by  this  treatment  they  become  i*^ 
and  brittle;  care  is  therefore  required  in  grinding  them  to  a  prop 
point;  this  is  easily  effected  on  a  common  grindstone.  Ig^^era  j 
give  them  a  few  rubs  on  a  fine  oil. stone  after  the  grinding,  90 as 
produce  a  very  fine  point. 

A  cylindrical  piece  of  any  sort  of  wood,  about  two  inches  '^"^y  ' 
minated  by  a  half  round  end,  having  a  hole  about  the  tenth  ot  lu 
inch  in  diameter  through  its  axis,  may  either  be  fastened  *"*^^ 
mon  bench  vice,  or  on  a  table;  this  constitutes  the  only  «opP^ 
q**^red,  .  jj 

Suppose  that  a  ^lass  to  cover  the  face,  of  a  wheel  ^^'^^^^^ji 
wanted,  through  which  it  is  sometimes  necessary  to  make  a  P^"°'l -j, 
for  the  purpose  of  passing  the  screw  of  the  nonius  through-  a  P^ 
piece  or  glass  being  selected  is  to  be  marked  with  a  dotof  ml^^ 
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place  where  the  intended  perforation  is  to  be  made$  the  glass  is  then 
to  be  held  horizontally  by  the  left  hand,  on,  and  immediately  over, 
the  hole  in  the  wood  support  above  mentioned.  A  three  edged  file 
-having  been  hardened,  and  ground  to  a  fine  point  in  the  manner 
above  described,  is  held  firmly  between  the  fore  finger  and  thumb  of 
the  right  hand,  precisely  in  the  position  that  a  pen  or  pencil  is  re- 
tained when  writing.  The  pointed  steel  is  then  to  be  repeatedly  im- 
pinj;ed  against  the  glass  over  the  spot  intended  to  be  perforated, 
taking  care  not  to  use  too  much  violence;  in  a  short  time  the  outer 
surface  is  removed,  and  by  a  continuation  of  the  process,  a  conical 
piece  is  forced  from  the  under  surface  of  the  glass  through  the  hole 
in  the  wood  support;  the  perforation  so  produced,  never  exceeds  in 
size  a  pin  head,  but  may  be  made  as  larg^  as  required  by  holding  it 
over  the  hole  in  the  support,  and  working  round  its  edj;e  with  a  fine 
pointed  file.  In  this  way,  after  a  little  practice,  and  in  a  very  few 
minutes,  may  be  perforated  with  ease  all  descriptions  of  glass,  from 
the  thinnest  crown  to  the  thickest  plate,  without  any  danger.  Indeed, 
I  have  frequently  made  four  or  five  perforations,  in  the  space  of  an 
inch  square,  without  any  fear  of  starring  the  glass,  as  it  is  technically 
called. 

When  it  is  required  to  perforate  glass  globes,  or  the  upper  part  of 
wine  bottles,  the  wood  support  is  of  course  unnecessary,  as  the  figure 
of  the  vessel  gives  sufficient  strength  without  it.  Wine  glasses  or 
tumblers  may  also  be  easily  perforated  in  a  similar  manner;  bat  I 
mostly  employ  another  process  for  them.  These  being  made  of  a 
softer  sort  of  ^lass,  require  only  to  be  moved  by  the  hand  backwards 
and  forwards  m  the  manner  of  drilling,  on  the  sharp  point  of  the  file, 
with  the  occasional  assistance  of  a  little  oil  and  emery.  Indeed,  anv 
sort  of  glass  may  be  perforated  in  this  manner  with  ease,  but  I  think 
not  so  quickly  as  by  the  method  of  punching. 
^  All  the  varieties  of  china  and  earthenware  may  be  perforated  by 
either  of  the  above  processes  virith  certainty;  and  the  ingenious  ex- 
perimentalist will  find  no  difficulty  in  turning  to  account  many  other- 
wise useless  articles  by  its  assistance. 

It  may  not  be  amiss  to  mention  here  an  easy  method,  which  I  have 
occasionally  employed  with  success,  for  separating  the  bottoms  of 
phials  from  the  other  parts,  &c.;  I  pour  a  small  quantity  of  sand  or 
emery  into  the  angular  turned  up  part  of  the  vessel,  with  a  few  drops 
of  water  to  moisten  it;  then  by  means  of  a  piece  of  wood  having  a 
sharp  point,  I  press  the  moistened  sand,  &c.  into  contact  with  the 

§lass,  and  by  gently  tunung  the  bottle  round,  bringing  the  point  of 
le  wood  and  the  sand  into  contact  with  every  part  of  the  lower  end 
of  the  phial  in  succession;  by  these  means,  the  surface  is  quickly 
scratched,  and  immediately  after  a  fracture  takes  place  all  round  the 
bottle,  which  instantly  separates  the  bottom;  this  effect  does  not  take 
place  with  a|l  sorts  of  bottles,  but  in  very  many  it  does. 

J.  Marsh. 
[JouT,  Royal  InatitxUe. 
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TOB  THB  JOUBKAl  OV  THE  nUHKLIV  HTSTITUTI. 

Beicriptum  of  an  apparatus^  called  the  BotascopCj  for  exhibiting  seve- 
ral phenomena^  and  illtuirating  certain  laws  of  rotary  motion.  By 
Walter  R.  Johnson.— (J^tYA  a  Plate.) 

Our  common  books  of  mechanics  generally  contain  concise  ac- 
counts of  the  doctrines  of  rotair  motion,  limited  for  the  most  part, 
however,  to  the  consideration  of  central  forces,  the  centre  of  percns- 
uon  and  of  gyration,  and  the  centre  of  spontaneoas  rotation,  to  which 
may  be  added,  the  Uws  of  oscillatory  motion. 

The  forces  tending  to  change  the  position  of  the  axis  of  rotation 
are  generally  either  wholly  omitted,  or  if  concisely  stated  in  an  ab- 
stract form,  are  apparently  regarded  as  incapable  of  experimental 
illustrations.  The  whirling  table  of  Mr.  Ferguson  is  an  ingenious 
apparatus  for  exhibiting  the  amount  and  direction  of  the  several  forces 
exerted  by  a  body  in  its  own  fixed  plane  of  revolution.  But  that  in- 
strument makes  no  provision  for  the  phenomena  above  referred  to. 

When  we  consider  that  the  extensive  diftusion  of  a  branch  of  know- 
ledge, often  depends  on  the  facility  with  which  its  elements  can  be 
made  apfMirent  to  the  understandinje;,  we  are  at  no  loss  in  estimating 
the  practical  value  of  philosophical  instruments,  whether  intended  for 
demonstration  or  for  researcn.  Of  this  truth  the  machine  of  Attwood 
may  be  taken  as  an  illustration.  This  machine  gives  a  most  elegant 
and  satisfactory  exhibition  of  the  principles  of  uniform,  accelerated, 
and  retarded  motions,  as  dependant  on  the  force  of  gravity. 

All  the  motions  in  the  machine  may  be  so  slow  as  to  reduce  the  re- 
aistance  of  the  air  to  an  unimportant  element,  and  the  friction  and 
inertia  of  the  parts  being  separately  determined  and  allowed  for,  the 
theoretical  laws  of  motion  are  seen  to  be  perfectly  confirmed  by  the 
experiments^ 
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As  to  the  manner  in  which  the  principles  of  rotation  have  gene* 
rail  J  been  explained,  it  may  be  briefly  stated  on  the  plan  of  what  ire 
called  rectangular  co-ordinates.  As,  bj  referring  the  effect  of  any 
force  applied  opposite  to  the  centre  of  gravity  of  a  body  at  rest,  to 
three  lines  mutually  crossing  each  other  at  right  angles,  the  result- 
ing direction  which  the  centre  of  grarity  of  that  body  will  take  in 
free  space,  is  inferred;  so,  by  a  consideration  of  three  perpendicular 
axes  of  revolution  within  die  bod^  itself,  we  may  aetermine  the 
effect  of  any  number  of  forces  tending  to  produce  rotation.  Com- 
bining these  two  together  we  have  the  resultant  motions  both  of  ro- 
tation and  translation.  One  of  the  most  important  propositions  per- 
taining to  the  physical  character  of  the  subject,  is  that  discoyeied 
and  demonstrated  by  Frisi;  that  <^  when  a  body  revoWes  on  an  axis, 
and  a  force  is  impressed,  tending  to  make  it  revolve  on  another,  it 
will  revolve  on  neither,  but  on  a  line  in  the  same  plane  with  them, 
dividing  the  angle  which  they  contain  so  that  the  sines  of  the  parts 
are  in  the  inverse  ratio  of  the  angular  velocities  with  which  the  body 
would  have  revolved  about  the  said  axes  separately.^ 

The  following  are  among  the  elementary  experiments  and  obser- 
vations which  led  to  the  construction  of  this  instrument. 

1.  When  we  take  up  by  its  brazen  meridian  a  common  artificial 
globe,  and,  having  given  it  a  rapid  motion  about  its  axis,  attempt  to 
move  the  poles  from  their  position,  we  shall  find  our  efforts  resisted, 
Dr  the  globe  impelled  in  various  directions,  in  a  manner  which  will 
generally  surprise  those  to  whom  the  experiment  is  new.  If  theelobe 
be  held  by  the  meridian,  at  points  over  the  eauatorial  circle  cl  the 
sphere,  and  the  axis  placed  nearly  vertical,  and  in  this  state  of  things 
the  revolving  globe  be  carried  alternately  from  the  right  to  left,  and 
the  reverse,  by  the  extended  arms  as  in  a  small  orbit,  or  portion  of  aa 
orbit,  the  tendency  of  the  sphere  to  change  the  position  of  its  axis 
will  be  felt  in  one  or  both  directions  of  the  movement 
'   2.  There  is  in  use  a  small  apparatus  for  striking  fire,  composed  of 
a  semicylindrical  box  of  tinned  iron,  a  few  inches  in  length,  at  one 
end  of  which  is  a  small  cavity  for  receiving  the  tinder,  and  above  it 
is  mounted,  on  an  axis,  a  disk  of  steel  to  strike,  when  in  raynd  motioD, 
upon  a  flint,  held  just  above  the  tinder.    The  steel  disk  is  put  in  no- 
tion by  the  friction  of  a  string  drawn  briskly  over  a  pulley  on  the 
axis.    If,  when  the  wheel  in>  this  apparatus,  (which  is  about  two 
inches  in  diameter,)  is  revolving  vertically,  we  hold  the  whole  loosely 
in  the  hand  extended,  and  carry  the  latter  alternately  right  and  left 
before  the  body,  so  as  to  cause  the  wheel  to  describe  a  horizontal 
curve,  to  which  the  direction  of  its  axis  at  the  commencement  of  the 
motion  is  a  tangent,  we  shall  perceive  a  strong  tendency  in  the  iirheel 
to  leave  the  vertical  and  assume  the  horizontal  position.* 

3.  A  small  apparatus,  said  to  have  been  devised  by  the  celebrated 

'  Laplace  to  illustrate  the  precession  of  the  equinoxes,*  has  been  made 

in  France,  and  imitated  by  an  ingenious  mechanic  of  Philadelphia. 

*  This  neat  little  experiment  had  been  made  and  was  first  communicated  t« 
me  by  Mr.  William  Mason,  who,  to  render  it  the  more  striking,  had  moanted 
the  whole  box  on  a  pointed  axis  passing  longitudinally  through  the  centre  ctf 
gravity. 
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It  18  formed  of  two  concentric  rings  revolving  on  axes  at  right  anffles 
to  each  other.  Within  the  inner  ring  is  a  small  spheroid,  loaded  at 
one  of  its  poles  in  such  a  manner  as  to  produce  a  rotation  in  the  axis 
of  the  inner  ring  when  the  spheroid  is  caused  to  revolve  with  rapidi- 
ty. The  chief  parts  of  the  rotascope  had  been  devised  and  construct- 
ed before  1  had  an  opportunity  ot  seeing  the  above  described  appa- 
ratus. 

4.  A  number  of  ingenious  experiments  were  some  time  ago  con- 
trived and  executed  by  Mr.  Rufus  Tyler,  a  skilful  mechanician  of 
Philadelphia,  with  an  apparatus  resembling,  in  some  respects,  the  com- 
mon top;  included  in  a  ring,  and  placed  on  a  whirling  table. 

In  that  arrangement  his  experiments  coincided  to  a  certain  extent 
with  some  of  those  which  are  presented  with  the  rotascope  on  the  or- 
bit-rod. 

There  was  wanting,  however,  the  means  of  developing  and  exhi- 
biting the  causes  which  produce  the  changes  which  are  actually  seen 
to  take  place.  This  end  is  most  important  in  whatever  concerns  the 
principles  of  mechanics.  It  is  what  constitutes  the  great  beauty  of 
Attwood's  experiments,  that  the  action  of  gravity  is  made  to  coincide, 
in  principle^  with  its  actual  operation  when  unrestrained  ^  while,  at 
the  same  time,  the  bodies  submitted  to  its  action,  move  with  veloci- 
ties which  can  be  readily  followed  by  the  eye. 

The  following  description  refers  to  the  accompanying  plate: — 

A,  is  a  fly  wheel,  about  eight  inches  in  diameter,  formed  in  such  a 
manner  as  to  receive  but  slight  resistance  from  the  air.  It  is  support- 
ed on  the  centre  of  a  perfectly  cylindrical  axis  about  f  of  an  inch  in 
diameteir,  terminated  by  cones  to  serve  as  pivot  points,  on  which  the 
wheel  runs.  The  wheel  is  of  brass,  the  axis  of  steel,  one  part,  from 
the  wheel  towards  the  pivot,  being  polished,  the  other  bronzed,  for 
more  readily  distinguishing  the  changes  of  position.  The  wheel  and 
its  axis  weifth  about  2  lbs.  11  oz. 

B,  is  the  base  or  tripod  of  mahogany,  which  sustains  the  instru- 
ment. 

F,  is  a  wooden  frame  containing  the  principal  moving  parts  of  the 
apparatus. 

1,  S,  3  are  concentric  metallic  rings,  each  about  |  of  an  inch  in 
breadth,  and  about  ^  of  an  inch  in  thickness.  The  exterior  one,  (3,) 
beine  about  fifteen  inches  exterior  diameter,  is  sustained  in  its  place 
by  the  screws  «,  «,  which  have  their  ends  conically  excavated  to  re- 
ceive the  pivot  The  axis  of  the  next  rine,  (2,)  is  at  right  angles  to 
that  of  3,  and  again  the  axis  of  1,  is  at  right  angles  to  that  of  2,  and 
the  axis  of  the  wheel  A,  to  that  of  the  ring  1. 

The  centre  of  gravity  of  the  wheel  is  likewise  that  of  the  whole 
system,  and  the  axis  of  motion  of  each  ring  passes  through  that 
centre. 

c^  is  a  pivot  to  the  vertical  shaft  e,  /,  upon  which  the  frame  F  is  sup- 
ported, and  upon  which  it  may  revolve.  The  axis  of  this  shaft  like- 
wise passes  through  the  centre  of  the  wheel  A. 

/<,  is  a  socket  and  cone  furnished  with  a  tightening  screw. 

t^  is  a  thumb-screw  to  fasten  and  hold  the  axis  e,^  whenever  it  be- 
comes necessary  to  prevent  the' horizontal  motion  of  the  frame  F. 
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Pi  jB,  are  two  puUejs  ftttoched  to  the  two  upright  pieoes  oi  die 
fraiee  bj  meUliic  hands,  and  held  faat,  atanj  convenient  heightf  on 
these  aupporU  hj  a  screw  on  the.back  ude;  hj  taking  out  the  sokws 
$^  «,  the  poUejs  may  be  carried  below  the  axis  of  the  enter  ring. 

tif  tf,  are  nuts  to  seep  in  place  the  npper  piece  of  the  frame,  and 
haTinc  a  hole  drilled,  throngh  thekr  heads  to  receiTO  cords  bj  which 
the  whole  frame  maj  be  suspended  from  the  ceiling;  and  X,  A,  are 
two  hooks  for  a  similar  pnqMiee,  and  likewise  for  suspending  other 
weiahts  when  not  in  use. 

M,  My  are  weights  acting  as  moving  forces,  to  set  the  wheel  A  in 
motion.  For  thiSe  weights»  the  hand  of  the  experimenter  maj,  in 
many  cases,  be  conveniently  substituted,  especially  where  it  is  not 
important  to  know  the  precise  velocity  attained.  The  cord  is  attach- 
ed to  the  axis  by  means  of  the  small  projecting  conical  knob  k^  to 
which  the  centre  of  the  cord  is  connected  by  doubling  it,  appiyiag 
the  pin  to  the  double  part,  and  then  setting  the  wheel  in  motion  to 
wind  up  the  cord,  so  that  one  end  will  be  drawn  off  from  above,  the 
other  from  below,  and  both  tend  to  tarn  the  wheel  in  the  same  direc* 
tion. 

C  c,  are  two  cords  connected  with  the  axis  of  the  ring  £,  Mid  pKs- 
ina  over  the  pulleys  f,  p. 

W,  W,  are  weights  attached  to  these  cords. 

z^  indicates  the  direction  in  which  those  weights  tend  to  turn  tke 
ring  2  about  its  axis.  This  direction  is  reversed  by  windiiig  up  tlie 
cora  in  the  opposite  direction. 

10,  tr,  are  weights  applied  to  pulleys  firmly  connected  with  the 
axis  of  circle  1^  and  tending  to  produce  a  rotation  in  the  fUrectisn 
opposite  to  that  indicated  by  v. 

m,  is  a  weight  suspended  or  otherwise  attached  to  the  aanae  cicok, 
and  tending  to  produce  rotation  in  the  direction  of  o. 

OP,  denotes  the  direction  in  which  the  wheel  will  uMve  when  actu- 
ated bj  the  forces  M,  M,  as  here  represented^  but  by  turning  the 
wheel  in  the  opposite  direction,  when  the  cord  is  applied  over  the 
knobs,  it  will  be  put  in  motion  in  the  opposite  directioni  and  the  ring 
2,  will  also  move  opposite  to  jr,  by  the  force  of  m. 

O,  is  a  bar  of  mahogany,  called  the  orbit-rod,  six  feet  ia  length, 
with  a  socket,  by  means  ot  which  it  may,  when  the  frame  F  is  re- 
moved, be  placefl  on  the  pivot  e,  and  made  to  revolve.  In  this  case 
the  frame  containing  the  wheel  is  to  be  set,  or  suspended,  at  one 
end,  while  at  the  other  is  suspended  the  weight  C,  which  e&actly 
counterpoises  the  frame  and  its  appurtenances.  This  weisbt  is  piaoed 
below  tne  bar  in  order  to  bring  the  centre  of  gravity  as  low  aa  pnc- 
ticable,  and  produce  a  more  stable  equilibrium. 

The  following  directions  and  cautions  in  using  the  rotaseope  will 
be  found  useful  to  those  who  may  not  be  familiar  with  its  action^ 

In  winding  up  the  moving  cord  around  the  axis  of  the  wheel,  it  is 
necessary  to  keep  the  two  ends  as  near  to  each  other  ae  practicable 
without  having  one  overlay^  or  actually  rub  against,  the  other,  and  to 
have  them  wound  from  banning  to  end  of  the  spiral,  naraliel  to  each 
other,  without  crossings,  as  the  latter  will  materially  obatmct  the  «n- 
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ooiliog  when  the  force  is  applied,  and  endanger  the  breaking  of  the 
cord« 

Care  should  be  taken  that  the  uncoiling  be  made  in  such  a  position 
of  the  rings  that  the  moving  cord  will  free  itself  immediaCelj  from 
all  contact  with  the  wheel,  at  the  instant  it  leaves  the  shaft. 

The  cords  applied  to  the  several  pulleys  on  the  first  and  second 
rings,  should  be  kept  closely  wouna  round  their  respective  pulleys 
when  not  wanted  for  immediate  use^  as  they  may  otherwise  become 
entangled  in  the  wheel  and  obstruct  its  motion,  or  essentially  endan* 
ger  the  accuracy  and  safety  of  the  whole  instrument. 

In  using  the  orbit^rod,  the  weights  should  be  attached  first,  then 
the  frame,  F,  put  in  its  place,  and  finally,  set  upon  the  pivot  e,  when 
the  base,  B,  will  sustain  the  whole.  The  revolution  should  begin 
with  a  slow  motion,  and  increase  in  velocity ^-al I  shocks  and  sudden 
changes  of  motion  should  be  avoided. 

Wnen  it  becomes  necessary  to  add  any  weights  to  the  rings  or 
other  parts  of  the  apparatus  while  on  the  orbit-rod,  an  equal  weight 
should  be  added  to  the  couniirpoiie  to  avoid  lateral  pressure  on  the 
pivot  $, 

When  the  fUemmtary  pariiclea  are  placed  on  the  axis,  the  changes 
of  position  of  the  rings  should  be  made  gradually,  to  avoid  violent 
blows  of  the  particles  upon  the  rinff  1;  otherwise,  they  may  bruise 
its  edge,  and  be  thrown  oft*  with  violence. 

When  the  wheel  is  to  be  stopped,  it  is  most  convenient  and  safe 
to  do  it  by  applying  a  moderate  friction  with  the  fingers  to  the  axis. 

To  aet  the  wheel  in  motion,  apply  the  cord  round  the  axis  of  the 
wheel,  doubling  it  for  that  purpose,  and  putting  the  fold  at  the  centre 
over  the  small  pin  near  the  end  of  the  axis.  Having  wound  up  the 
cord,  take  one  end  in  each  hand,  and  draw  the  two  ends  apart  with 
auitaiile  force  in  directions  at  right  angles  to  the  axis,  and  as  nearly  as 
may  be  in  the  plane  of  the  first  circle,  as  well  as  parallel  to  the  wheel 
itself. 

The  following  are  among  the  experiments  whith  may  be  performed 
bj  the  aid  of  the  rotascope. 

1.  Take  the  wheel  and  its  supporting  crrcle  from  the  frame.  Con- 
sect  with  the  ring,  at  a  point  opposite  to  the  axis  of  the  wheel,  a 
wooden  rod  of  sufficient  strength  to  bear  the  weight  when  held  hori- 
zontally, and  from  nine  to  twelve  inches  in  length.  Attach  the  end 
of  this  rod,  remote  from  the  wheel,  to  a  cord  suspended  from  the 
ceiling.  Set  the  wheel  in  rapid  motion,  and  then  bring  it  up  so  that 
the  riKi  shall  be  horizontal.  Then  suddenly  abandoning  it  with  the 
hand,  the  cord  will  sustain  it,  but  instead  of  hanging  vertically 
down,  the  axis  of  the  wheel  and  rod,  which  may  be  regarded  as  its 
prolongation,  will  be  kept  for  some  time  horizontal;  but  though  thus 
suspended,  as  if  by  some  mj^sterioos  agency,  they  constantly  perform 
a  circuit  which  has  an  imaginary  vertical  drawn  from  the  point  of  sus- 
pension, for  ita  axis*  If  the  velocity  of  the  horizontal  revolution  be  di- 
fninisfaed,  the  austainine  rod  will  incline  downwards  more  rapidly  than 
when  left  to  itself^  until  at  length  it  reaches  the  position  of  rest.  But 
if  the  velocity  of  revolution  be  augmented  by  any  external  force,  the 
wheel  and  ring  will  rise  in  opposition  to  gravity  until  the  rim  of  the 
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wheel  strikei  the  suspending  cord.  The  wooden  rod  will  then  hive 
come  to  a  position  nearly  vertical,  sustaining  the  wheel  and  ring  at  its 
upper  end,  but  still  continuing  the  horizontal  motion.  This  paradoxi- 
cal appearance,  would  continue  the  longer  by  having  a  delicate  me- 
tallic swivel  link  in  some  part  of  the  cord,  which  would  preTent  the 
twist  that  otherwise  soon  opposes  the  horizontal  motion  to  such  an 
extent  as  to  depress  the  rod  in  the  course  of  a  few  minutes.  It  will 
be  seen  that  the  revolution  in  a  horizontal  direction,  being  the  result- 
ant of  gravity,  combined  with  the  rotary  motion  of  the  wheel,  must 
become  more  rapid  in  proportion  as  the  velocity  of  the  latter  on  iU 
axis  is  diminished:  because  the  force  of  gravity  is  then  a  greater  com- 
ponent in  the  combined  forces  which  act  upon  the  system. 

2.  Having  replaced  the  wheel  and  ring,  in  their  connexion  with 
the  frame,  set  the  latter  on  its  pivot  upon  the  base,  B.     Make  the 
circle,  or  ring,  3,  fast  in  a  vertical  position,  apply  cords  to  the  pulley 
on  the  axis  of  ring  2,  and  bringing  the  pulleys  p,  p,  to  a  proper  eleva- 
tion; make  them  fast,  and  pass  those  cords  over  them  to  Buataia 
weights.     Having  given  the  wheel  a  rapid  motion,  take  hold  of  one 
of  the  urns  u,  u,  and  cause  the  whole  frame  to  revolve  horizontally 
on  its  pivot.   As  the  persistency  of  the  wheel  in  the  plane  of  its  mo- 
tion prevents  the  ring  2  from  revolving,  the  motion  of  the  frame  will 
gradually  wind  up  the  cords  about  the  pulley.     At  the  same  time, 
however,  the  ring  I  will  gradually  change  its  plane,  and  bring  the 
wheel  to  a  position  to  obey  the  action  of  the  weights.     The  porttoa 
of  cord  which  had  been  previously  wound  about  the  pulley  wil]  then 
be  uncoiled,  and  a  considerable  momentum  communicated  to  the  sys- 
tem composed  of  the  rin^s  1  and  2,  which  will,  if  the  tightening 
screw,  /,  be  made  fast,  again  wind  up  the  cord  in  the  opposite  direc- 
tion about  the  pulley.     As  soon  as  the  said  rings,  however,  are  i^n 
deprived  of  their  momentum  by  the  action  of  the  weights,  the  latter 
will  again  tend  to  produce  a  rotation  in  the  ring  2,  which  will  be  op- 
posed by  the  persistency  of  the  wheel.    I^  at  this  moment,  the  pivot 
be  released  from  the  screw,  the  whole  system,  composed  of  the  two 
weights,  the  frame,  and  ring  3,  will  be  made  to  revolve  by  the  gravity 
of  the  weights,  while  the  ring  2  remains  pertinaciously  fixed  in  its 
position,  until  the  wheel  has  had  time  again  to  invert  its  axis.     This 
time  will  be  greater  or  less  according  to  the  greater  or  less  ▼elocttj 
of  rotation  in  the  wheel,  compared  with  the  size  of  the  weights  hang- 
ing over  the  pulleys. 

3.  Set,  or  suspend,  the  frame  on  the  orbit  rod.  Give  the  wheel  a 
moderate  velocity  of  rotation,  and  set  the  whole  in  motion  upon  the 
pivot  e,  all  the  circles  being  free  to  moye  on  their  respectiTe  axes. 
In  whatever  direction  the  wheel  revolves,  with  respect  to  the  plane 
of  the  orbit,  at  the  commencement  of  the  orbicular  revolution,  it  will 
soon  be  observed  to  conform  in  direction  to  the  latter.  If  ihU  be  re- 
versed, that  will  soon  be  reversed  also.  . 

4.  Repeat  the  third  experiment  with  only  the  addition  of  a  weight 
of  eight  ounces  attached  to  the  second  circle,  opposite  to  the  axis  of 
the  first.  The  effort  of  the  wheel  to  take  and  maintain  in  its  rotation 
the  direction  of  this  orbicular  motion,  will  be  sufficient  to  keep  the 
weight  elevated  nearly  to  a  level  with  the  centre  of  the  wheel. 
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FRANKLIN  INSTITUTE. 

Exphsions  of  Steam  Boilers. 

Continaed  frooi  p.  315. 

(No.  XL) 

Letter  from  L.  Hebert,  Esq.,  of  London,  in  replj  to  the  Circular  of  die  Con* 
mittee  of  the  Fmnklin  Initttttte. 

20  Faiemoaier  Row^  London^  1£  Odobef^  1830. 
Although  I  cannot  have  the  satisfaction  of  furnishing  joa  with 
anj  Terr  important  evidence  on  the  subject,  which  the  committee  of 
jour  valuable  institution  have  so  laudably  undertaken  to  investigate; 
yet,  with  the  hope  that  the  addition  of  mj  <«  mite,"  maj  tend  in  some 
degree  to  promote  the  object  jou  have  in  view,  I  venture  to  nve 

fou  a  brief  detail  of  mj  limited  experience  and  observation;  to  which 
shall  take  leave  to  add  a  few  suggestions  for  improving  the  appa- 
ratus connected  with  the  generation  of  steam. 

It  has  never  fallen  to  mj  lot  to  be  present  daring  the  explosion  of 
an  ordinarily  constructed  steam-engine  boiler,  but  I  have  seen  the 
condition  of  several  immediately,  or  soon  after,  that  occurrence,  and 
have  obtained  information  apon  which  I  can  relj,  respecting  manv 
of  the  circumstances  attending  them.  I  have,  however,  <*  stood  fire'* 
several  times  in  the  experimental  disruption  of  tubular  boilers,  from 
a  conviction  of  their  innocuous  effects,  which  I  shall  more  particu- 
larly notice  in  the  course  of  (his  letter. 

With  re9pect  to  the  common  capacious  boilers,  the  first  instance 
I  shall  mention  was  that  of  a  lon^  cylindrical  boiler,  distinguished  in 
England  by  the  name  of  Trevi thick,  as  the  presumed  inventor,*  in 
which  three  separate  burstings  took  place  in  precisely  the  same  part 
of  the  boiler;-*in  that  part  immediately  above  the  stron^y  ignited 
fuel  of  the  furnace,  and  extinguishing  the  fire  each  time,  but  widiout 
causine  any  further  material  damage:  the  pressure  in  each  case  being 
upwards  or  fifty  pounds  upon  the  inch.     The  boiler  was  made  of  the 
best  malleable  iron.  Previous  to  the  disruption  there  was  observed  a 
bulging,  or  swelling  out,  of  the  metal,  which  gradually  increased  till  it 
became  nearly  of  a  hemispherical  figure,  when  it  burst  open  and  let 
(he  water  out  of  the  boiler  into  the  fire.    The  boiler  was  repaired  by 
putting  a  thick  patch  of  malleable  plate  iron  over  the  hole,  when,  after 
about  six  weeks  wear  and  exposure  to  the  fire,  this  metal  bulged  oat 
again,  and  burst  asunder;  a  third  patch  was  substituted,  and  in  about 
a  similar  period  of  time,  was  destroyed  in  the  like  manner.     As  the 
third  disaster  might  natural  I  v  be  expected  from  the  results  experi- 
enced in  the  first  and  second,  it  is  proper  to  notice  that  the  urgent 
wants  of  the  manufactory  were  such  as  to  render  it  expedient  to  get 
the  engine  into  working  order,  notwithstanding  that  circumstance. 
The  cause  of  these  ruptures  appeared  upon  investigation  to  be  owing 

*  I  am  inclined  to  think  that  your  countryman,  Oliver  Evans,  was  the  eaxiieat 
inventor  of  this  long  boiler;  if  so,  the  merit  of  our  justly  celebrated  Trevtthick, 
will,  in  thii  instance,  be  merely  that  of  having  spoiled  '*  a  good  originsO**'  by 
bis  having  increased  the  diametrical  proportions  of  the  cylinder. 
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to  a  partial  and  yerj  intense  heat  impinging  against  that  particolar 
spot  where  they  took  place.  A  positive  proof  of  this  might  very 
likely  have  been  afforded  by  an  alteration  in  the  flae,  but  the  work- 
ing of  the  engine  was,  after  the  last  accident,  discontinued.  This 
boiler  was  not  set  with  the  furnace  in  its  usual  situation,  but  nnder^^ 
neath  it,  at  one  end;  the  heated  air  and  flame,  consec^uently,  after  im^ 
pinging  against  the  bottom,  suddenly  turned  off  at  right  angles  to  the 
remotest  end  of  the  boiler  where  it  first  entered  the  internal  flue,  and 
the  air  for  combustion  was  supplied  by  means  of  what  the  masons 
here  call  an  air-drain;  consisting  of  a  narrow  subterraneous  channel 
leading  from  the  external  atmosphere,  (that  is,  outside  of  the  build- 
ing,}  into  the  ash  pit,  where  it  terminated  in  a  small  opening  near  to, 
and  directly  under,  the  furnace  bars;  consequently,  producing  the 
effect  of  a  continuous  blast  upon  that  part  of  the  boiler  where  the 
curr.ent  of  air  first  impinged.  • 

I  am  strengthened  in  this  opinion  by  the  information  derived  from 
a  friend,  tha^Mr.  John  Martineau,  (a  respectable  engineer  of  Lon- 
don,) had  a  boiler  which  was  twice  destroyed  in  the  same  spot;  upon 
endeavouring  to  ascertain  the  cause,  Mr.  Martineau  discovered  a 
fissure  in  the  brick-work  exactly  opposite  that  part  of  the  boiler  where 
the  ruptures  took  place;  throueh  this. fissure  the  air  rushed  with  great 
impetuosity,  producing  the  efiect  of  a  blow-pipe  upon  the  metal. 
.  By  a  reference  to  the  description  of  the  boiler  adopted  by  Messrs. 
Braithwaite  and  Ericsson,  (inserted  in  the  ^*  Journal  of  the  Franklin 
Institute,")  in  the  *'  Novelty"  steam  carriage,  it  will  be  perceived 
that  that  part  of  their  boiler  where  the  flue  tirst  takes  a  horizontai 
course  is  exceedingly  exposed  to  the  destructive  influence  of  the  fire^ 
especially  when  the  strong  blast  they  employ  is  superadded.     For 
having  pointed  out  the  imminent  risks  of  explosions  incurred  by  this 
arrangement  of  the  flue,  m^  motives  were  impugned  and  misrepre- 
sented; although  my  intention  was  chiefly  to  show  the  cause  or  an 
acknowledged  effect,  that  might  have  been  attended  with  very  seri- 
ous disaster.     My  reason  for  mentioning  this -circumstance  4iere,  ia, 
that  as  Messrs.  Braithwaite  and  Ericsson's  boiler  has  been  trumpeted 
forth  by  the  British  press,  generally,  as  a  perfect  model  for  imitation^ 
at  may  come  under  the  notice  of  your  committee,  who  will  probably 
decide,  whether  the  arrangement  of  the  parts,  (however  excellent  in 
some  respects,)  is  not  calculated  to  cause  an  early  disruption  of  that 
part  of  the  boiler,  where  the  flue  first  takes  a  horizontal  course? 
I  beg  leave  also  to  submit  an  opinion  to  your  committee,  that  in  form- 
ing the  flues  of  steam  boilers  eeherally,  all  sudden  bends  should  be 
avoided  as  dangerous,  especially  such  as  cause  the  current  of  flame 
and  heated  gases  to  strike  partially  against  the  boiler;  and  if  a  blow- 
ing apparatus  be  used,  that  the  air  should  be  uniformly  distributed 
over  the  ash*pit,  before  it  reaches  the  furnace  bars; — and  in  the  case 
of  nsinean  exhausting  apparatus  in  the  chimney,  the  same  attention 
ahonld  oe  paid  to  a  uniform  distribution  of  the  air,  so  as  to  avoid  all 
partial  currents. 

Although  boilers  that  are  constructed  with  flues  runnii^  tbroogh 
thenif  seem  to  be  well  contrived  for  economising  heat,  (and  it  is  on 
this  iiccount,  I  conjecture,  that  they  have  received  so  general  a  pre- 
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fsrence^)  there  resalU  from  this  arran^ment  a  soarce  of  dancer, 
from  the  deposit  of  soot  becoming  i^aited.  I  make  no  doabt  that 
roany  boilers  have  been  destroyed  owing  to  this  circamstance,  and  I 
can  instance  one  case  in  which  this  was  ascertained  to  have  been  the 
cause:  it  was  that  of  a  high  pressure  boiler  at  Adama'  Forge,  Wed- 
nesburj,  in  Staffordshire,  which  exploded  a  few  jears  ago,  killing 
the  proprietor,  Mr.  Adams,  and  five  of  his  men,  besides  dreadfully  in* 
jurina;  six  other  persons.  The  steam  in  the  boiler  was  at  the  usual 
working  pressure  of  sixty  pounds,  the  safety  valve  was  in  good  order, 
and  there  was  plenty  of  water  in  the  boiler.  The  flue  from  the  fur- 
nace, before  entering  the  chimney,  passed  through  the  steam  cham- 
ber in  the  upper  part  of  the  boiler,  where  a  quantity  of  soot  was 
collected,  which  having  been  ignited,  caused  the  surrounding  metal 
to  become  red  hot  In  consequence,  so  sudden  and  powerful  an  ex- 
pansion of  the  high  pressure  steam  took  place,  as  to  render  the  aper- 
ture of  the  safety  valve  inadequate  to  carry  off  the  steam  as  fast  as 
it  was  generated,  and  the  catastrophe  ensued.  The  boiler,  although 
formed  of  the  best  malleable  iron  plates,  was  separated  into  about 
fifty  parts,  which  were  scattered  in  all  directions  and  to  great  dis- 
tances. This  single  fact  seems  to  me  to  place  the  danger  of  such  an 
arrangement  of  parts  in  a  pretty  clear  point  of  view,  and  I  think  we 
may  therefore  safely  conclude  that  the  plan  is  at  least  ineligible. 

1  shall  now,  sir,  mention  a  fact  that  came  under  my  observation, 
which  shows  the  unfitness  of  boilers  of  large  capacity  or  surface  be- 
ing employed  for  locomotive  purposes,  (wherein  the  steam  is  of  no 
{Muctical  use,  unless  of  very  great  elastic  force,)  and  likewise  tiie 
{H>8itive  necessity  of  having  a  principal  safety  valve  placed  out  of  the 
control  of  the  attending  engineer,  who  is,  naturally,  very  apt,  (as  I 
have  had  occasion  frequently  to  notice,)  to  become  excited  at  a  mo- 
ment of  difficulty  to  do  very  imprudent  things. 

About  three  years  ago,  I  was  invited  to  attend  ah  excursion  of 
Messrs.  Burstall  and  Hill's  locomotive  steam  coach,  from  Lambeth, 
near  London,  but  I  declined  being  present,  expressing  my  fears  of 
the  safety  of  the  boiler. ,  Several  of  my  acquaintances,  who  did  at- 
tend, were  brought  home  wounded  from  the  explosion  of  the  boiler, 
and  one  of  them  nearly  fatally  by  a  large  piece  of  the  boiler  striking 
him,  and  he  was  necessarily  deposited  in  the  nearest  hospital.     The 
wheels  of  the  carriage  had  got  into  some  loose  ground,  and  the  power 
of  the  engines  appearing  inadequate  to  extricate  them,  the  engineer 
leaned  with  his  weight  upon  the  safety  valve  to  get  an  accumulatioii 
of  power  for  the  purpose.  At  this  time  the  boiler  gave,  to  the  persons 
torrounding  the  machine,  alarming  indications  ofits  weakness,  whieh 
induced  many  of  them  to  retire  from  it;  but  a  friend  of  mine  who  was 
behind  it,  had  the  boldness  to  advance  and  throw  wide  open  the  fiir- 
cace  door;  the  act  was  barely  completed  when  the  explosion  took 
place,  and  he  was  both  lacerated  and  scalded;  none  were  <*kill^- 
off,"  (to  use  the  humane  expression  of  one  of  our  now  killed-olT  Min- 
isters of  War.^    This  boiler,  like  the  last  mentioned,  was  made  of 
the  best  wrought  or  malleable  iron,  yet  it  flew  into  pieces^  in  spite  of 
those  wiseacres  who  assert  that  boilers  of  such  iron  <*  only  tear  open.*^ 
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It  .was  of  a  circular  figure,  very  shalloir,  with  a  dome  top,  the  inte- 
rior being  braced  together  bj  iron  bars,  upon  the  principle  of  tmsa- 
ioe  roofs  in  architecture. 

.  The  most  frei^uent  cause  of  disaster,  has  been,  I  belicTe,  a  defi- 
ciency of  wtfter  in  the  boiler,  owine  to  the  failure,  or  imperfect  action 
of  the  pumps.  Several  instances  ofthis  have  come  to  mj  knowledge, 
but  I  am  not  in  possession,  at  present,  of  the  particular  circum- 
stances attending  them,  and  shi|ii  therefore  only  mention  one;  which 
was  that  of  a  wrought  iron  boiler,  with  a  spherical  top,  of  Boolton  & 
Watt's  construction,  employed  at  Aston  Fom,  near  Birmingham. 
In  this  case  it  was  ascertained  that  the  exfuosion  was  caused  by 
the  boiler  becoming  red  hot,  into  which  the  water  was  subsequently 
injected  by  the  force  pomp,  producing  so  instantaneous  and  power- 
ful a  volume  of  steam,  as  to  overcome  the  resistance  of  the  vessel. 

Your  committee  is  doubtless  fully  acquainted  with  all  the  facts  that 
have  appeared  in  print,  respecting  the  explosion  of  steam  boilers  in 
this  country.  I  allude,  in  particular,  to  the  evidence  given  before 
committees  of  the  British  House  of  Commons  appointed  for  that  pur- 
pose. 

Although  the  fates  have  never  permitted  me  to  be  preseat  during 
the  explosion  of  a  comman  boiler,  (by  which  I  mean  all  those  having 
vessels  of  large  capacity,)  they  have  allowed  me  repeatedly  to  gra- 
tify my  curiosity  by  observing  the  innocuous  effects  of  the  bursting 
of  the  small  distinct  chambers  of  tubular  boilers,  produced  by  the 
forcing  of  water  into  them,  when  the  metal  was  at  a  bright  red,  or  ap- 
proaching to  a  white,  heat.     The  explosion,  though  alarming  to  a 
stranger  at  first,  from  the  noise  and  violent  ejection  of  the  vapour^ 
ia  such  as  to  eive  him  confidence  to  ^<  stand  fire*^  in  subsequent  ex- 
periments.    In  all  those  that  I  witnessed,  a  rending  of  the  metal 
was  uniformly  produced,  of  from  one  to  three  or  four  inches  in  length, 
and  it  usually  occurred  in  that  part  of  a  tube  where  the  welding  had 
been  more  or  less  imperfectly  performed,  or  where,  from  other  causes, 
the  metal  was  reduced  in  thickness.    The  internal  diameter  of  the 
tubes  in  question  was  barely  one  inch,  the  thickness  three-sixteenths, 
generally,  but  in  the  weakest  places  about  an  eighth  of  an  inch.  Al- 
though the  force  of  steam  to  produce  such  e^cts  might  safely  be  ea- 
timated  at  several  hundred  pounds  upon  tfie  inch,  as  a  minimum, 
the  maximum  cannot  be  ascertained  without  knowing  how  far  the 
tenacity  of  the  metal  was  impaired  by  the  great  heat  to  which  it  was 
subjected.     But  such  results  as  attended  the  bursting  of  those  tubes 
demonstrated,  that  under  no  circumstances  of  neglect  on  the  part  of 
the  engineer,  (or  even  of  malicious  intent,  supposing  that  to  be  pos- 
sible,) or  of  accidental  derangement  in  the  supply  |>ump,  or  of  the 
safety  valve,  &c.,  is  any  personal  danger,  whatever,  incurred  by  the 
use  of  boilers  made  with  them. 

In  the  case  of  a  boiler  of  the  ordinary  proportions  and  capacity  be* 
coming  red  hot  by  the  temporary  suspension  of  the  supply  of  water^ 
which  is  afterwards  renewed,  the  destructive  effect  oi  an  explosion, 
as  compared  with  that  of  the  tubular  boiler  before  mentioned,  would 
be  in  the  exact  proportion  of  its  increased  diameter;  hence,  the  conse- 
Voi..  VIII.— Jio.  6 — Decbmbbk,  1831.  48 
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qtteac0t,  as  respects  the  scalding  water,  woald  be  as  the  area  of  tiieir 
respectrre  sections,  the  length  being  presumed  to  be  the  same  in  both 
cases.  If,  therefore,  we  consider  the  area  of  the  inch  tabes  as  .785^ 
and  estimate  the  diameter  of  a  common  boiler  to  be  M  inches  onlj, 
this  gives  an  area  of  452.39  inches;  conseaventiy,  (as  vfilL  be  foQnd 
npon  calcttlationy)  there  woold  be  ejected,  ot  an  explosion  of  the  lat- 
ter, 576  times  the  quantity  of  water  of  the  tabular  boiler,  and  with  a 
gmtir  increased  momentum.  In  reply  to  this,  it  mi^t  be  stated 
tiiat  the  whole  contents  of  the  tubular  boiler  would  l^  discharged 
throagH  the  fissure  opened;  but  supnomng  that  no  proYiuon  were 
made  to  prevent  such  a  consequence,  the  jet  of  water  would  be  neariy 
like  that  of  a  small  fountain;  whereas,  in  the  large  vessel  of  the 
oommoo  boiler,  the  accumulated  force  would  produce  a  sudden  and 
Instantaneoas  irruption  of  the  whole  contents,  almost  in  a  body,  be- 
sules  projecting  great  pieces  of  metal  about.  It  is  worthy  also  of 
particular  notice,  that  as  the  comparative  safety  oC  boilers  is  in  the 
inverse  ratio  of  their  diameter,  the  fi4  ind\  boiler  must  be  24  times  as 
thick  as.  the  inch  tubular  boiler,  to  sustain  the  same  preaaare;  that 
is  4^  inches  thick!  It  is  needless  to  remark,  that  a  noiler  of  such 
a  thickness  would  be  worte  than^useless,  supposing  it  practicable  to 
make  it. 

As  the  beating  of  boilers  tm^orm/y  over  their  surfaces  is  an  object 
of  the  utmost  importance,  your  committee  will  probably  think  that 
the  plan  of  heating  patented  and  adopted  by  Messrs.  Beale  and 
Porter,  of  London,  is  worthy  of  their  attentive  consideration.  It  con- 
sists in  communicating  the  heat  from  the  furnace  through  the  me- 
dium of  a  surrounding  bath,  contaiuing  a  fluid  that  requires  a  higher 
temperature  to  vapourize  it  than  water;  and  by  varying  the  composi- 
tion of  the  fluid  medium,  according  to  the  temperature  required  in 
the  steam,  no  excess  of  heat  in  the  engine  boiler  can  take  place;  nor 
CHia  anv  surplus  caloric  be  retained  in  the  bath,  as  an  open  pipe  pro- 
ceeds from  it  to  the  atmosphere,  to  carry  oflT  whatever  vapour  may 
he  there  produced.  The  engine  boiler  is  thus  protected  from  any 
beat  that  can  injure  the  tenacity  of  the  metal,  which  need  not  be  of 
much  more  substance  than  is  necessary  to  sustain  the  working  pres* 
sure  in  the  boiler.  These  are  the  leading  advantages  set  forth  by 
the  patentees;  but  the  real  merits  of  the  plan,  whatever  they  may 
be,  will,  I  make  no  doubt,  be  duly  examined  and  estimated  by  your 
intelligent  committee.  (An  account  of  Messrs.  Beale  and  Porter's 
plan  for  heating  high  pressure  boilers  will  be  found  at  page  39,  vol. 
v^  N.  S.  of  the  ««Regi8ter  of  Arts  and  Journal  of  Patent  Invon- 

tlMIS.") 

One  of  the  fruitful  causes  of  explosions  in  high  pressure  steam 
boilera  has  been  the  imperfect  action  of  the  force  pumps,  owing  ^o 
some  derangement  of  the  valves,  which  they  are  extremely  liable 
to,  on  account  of  the  strains  to  which  they  are  subjected.  For  this 
reason  the  utmost  possible  simplicity  of  parts,  and  the  most  solid  and 
accurate  workmanship,  are  indispensable.  Fine  particles  of  sand  in* 
sinuating  themselves  between  the  surfaces  that  move  in  contact  very 
soon  render  the  pumps  unserviceable;  to  prevent  which  it  is  highly 
desirable  to  use  filtered  water;  and  the  cistern  into  which  the  filtered 
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wtter  is  deUrered,  thould,  I  thmk,  have  at  least  two  pipes  of  com* 
mmiicalioii  with  the<*  service  fiipe,''  and  each  of  the  two  pipes  shoald 
contain  a  nioveab1<box,  in  which  are  properly  packed  the  filtering, 
substances,  so  that  tfither  of  them  may  be  renewed  at  pleasure,  with* 
Ottt  impeding  the  operation  of  the  other.  The  cocks  and  union  joints 
required  to  render  this  process  convenient,  are  too^vioas  to  need 
mentioning.  Whilst  I  am  writing,  a  thought  occurs  to  me,  of  which 
possiblj  something  may  be  made  bj  the  ingenious  members  of  your 
committee;  but  as  i  am  somewhat  dubious  of  its  practicability  myself^ 
I  put  the  idea  down  in  the  form  of  a  question. — Could  not  the  filter- 
ing boxes  just  mentioned  be  so  arranged  as  to  be  rendered  chemical^ 
ly,  as  well  as  mechanically,  subservient  to  the  purification  of  the  wa- 
ter,'*-supposing  the  filtration  to  be  performed  by  ascension,  and  the 
first,  or  lowest  stratum  of  matter,  whether  solid  or  fluid,  passed 
through,  to  be  composed  of  one  or  more  chemical  agents,  adapted  to 
precipitate  the  pnndpal  matters  held  in  solution  hj  the  water? 
Would  not  the  water  thus  purified,  prevent  deposits  in  the  boiler, 
from  whence  it  is  so  difficult  and  troublesome  to  dislodge  it  by  tke 
ordinary  practice?  It  would  surely  be  much  easier  to  abstract  the 
foreign  matter  obtuned  by  the  first  process,  in  the  boxes,  than  by  the 
last,  of  evaporation,  in  the  boiler;  and  I  submit  that  it  had  better  be 
only  partially  done,  than  not  at  all.  The  stratum  of  earthy  matter  that 
usually  forms  and  adheres  to  the  bottoms  and  sides  of  boilers,  not 
only  causes  a  great  loss  of  heat,  or  waste  ofjud^  but  by  interposing  a 
non-conducting  substance  between  the  metal  and  the  water,  the  fire 
acts  very  destructivdy  upon  the  metal.  Every  member  of  your  com- 
mittee is,  I  am  persuaded,  folly  aware  of  these  circumstances,  and 
I  only  introduce  a  notice  of  them  here,  that  they  may  not  escape 
their  attention  during  their  important  investigation. 

With  respect  to  force  pumps,  so  sensible  am  I  of  the  advantages 
of  simplicity  and  strength,  that  I  have  been  led  to  give  a  preference 
to  a  force  pump  suggested  by  Sir  James  C.  Anderson,  (in  a  conver- 
sation I  had  with  him  on  their  common  defects,)  although  it  works 
against  the  pressure  of  die  atmosphere  in  its  up-stroke;  of  this  pump 
I  annex  a  sketch  that  I  trust  will  be  sufficiently  explanatory. 

The  water  enters  through 
the  perforations  in  the  tube 
a,  when  the  plunger,  6,  is 
Ufled  into  the  position  re- 
presented; and  when  the 
plunger  makes  the  return 
stroke,  a  metallic  ball,  c, 
is  raised,  and  a  quantity  of 
water,  equal  to  that  con- 
tained in  the  tube  between 
the  perforations  and  the 
lowest  point  of  the  stroke, 
is  discharged  into  the  boil- 
er. The  ball  beioe  forced 
against  its  seat  by  the  pres- 
sure of  the  steam,  prevents 
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the  return  of  the  fluids  and  at  there  is  no  indoction  TaWe,  (in  the 
common  meaning  of  Uie  terni^)  the  water  cannot  be  driren  back 
throaf^  it,  (when  oat  of  order,)  into  the  sapplj  cvitem,  which  I  have 
often  ohaerved  to  be  the  case  in  common  pump^.  The  power  loatbjr 
tilie  op-stroke  of  the  pump  is  not  more  than  a  SOOth  part  of  that  of 
the  engine,  which  was  considered  as  of  less  importance  than  tiie  in- 
auring  of  a  regnlar  aupplj  of  water  to  the  boiler.  I  do  not,  however, 
consider  it  as  a  perfect  machine,  and  I  notice  it  merely  that  jroor 
committee  may  give  the  intention,  rather  than  the  plan,  their  attea- 


In  the  application  of  revolving  cocks  for  feeding  high  pressure 
boilers,  I  consider  it  as  abooluteljr  necessary  that  the  water  should 
be  filtered,  provided  it  contains  siliceons,  or  other  hard,  sandy  par- 
ticles, which  are  particularly  destructive  to  apparatus  of  this  kind. 
Revolving  cocks  were  applied  bv  your  ingenious  countrymen,  Mr. 
Jacob  Perkins,  and  Mr.  Joseph  Kve;  but  how  far  they  have  succeed- 
ed in  rendering  their  action  preferable  to  force  pumps,  I  have  not 
had  the  opportunity  of  learning. 

With  respect  to  obtaining  increased  security  from  safety  valves, 
I  have  two  or  three  plana  to  submit  to  the  considerationof  your  com- 
mittee; annexed  is  a  sketch  of  one  of  them. 


At  a  IS  intended  to  be  represented  a  metallic  cap,  inverted,  whose 
edge  is  to  be  nicely  turned,  so  that  its  periphery  may  lie  in  a  true 
horizontal  plane,  upon  a  flat  hard  steel  plate,. 6,  fixed  to  the  top  of 
the  boiler,  c;  the  hole  at  d^  is  made  much  larger  than  usual,  (to  allow 
the^  steam  to  escape  quicker,)  requiring,  in  consequence,  a  heavier 
weight,  e,  or  a  lever,  /,  of  greater  eflect  to  keep  the  cup  to  its  seat; 
g  is  a  box  to  receive,  and  A  a  pipe  connected  thereto,  to  carry  off 
the  steam  that  escapes  from  the  boiler.  At  t  is  a  sliding  loop  or  stop, 
which  is  fixible  at  pleasure  on  any  part  of  the  lever  by  means  of  a 
finger-and-thumb  screw;  the  intention  of  this  is  to  limit  the  range  of 
the  weight  «,  which  is  suspended  to  the  axle  of  a  little  wheel,  A,  chat 
runs  iipon  the  upper  edge  of  the  lever.  This  part  of  the  apparatus 
was  devised  from  noticing  a  recommendation  of  Mr.  Tredgoid,  in  his 
excellent  treatise  on  the  steam  engine;  that  safety  valves  should  be 
so  constructed  as  to  be  relieved  of  a  part  of  their  load,  when  they  are 
raised  by  the  steam.  That  intelligent  writer  having,  however,  omit- 
ted to  give  any  plan,  I  submit  the  foregoing  to  the  consideration  of 
your  committee,  as  being  calculated  to  attain  that  object  by  simple 
and  efficient  means. 
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Althougb  this  valre  may  be  foand  advantagMus  as  appKed  to  land, 
or  fixed,  enginet,  joar  committee  will  immediately  perceiTO  its  in- 
eliffibilitj  for  steam-boats,  the  lurching  of  which  would  prevent  the 
weight  from  acting  always  in  the  manner  deVired.  To  obviate  this 
objection,  as  applied  to  steam  vessels,  I  propose  to  relieve  the  valve, 
of  a  portion  of  its  load  by  another  arrangement,  which  I  suggested 
two  or  three  years  ago,  in-  the  Register  of  Arts.  This  mode  is  re- 
presented in  the  annexed  diagram,  in  which,  in  lieji  of  a  horizoniai 

lever,  I  have  an  inclinec/ one, 

.-r-7 .       ,  Ij  fixing  the  weight,  iw,  on 

'  '    •    •'•      ■       •        '  the  upright  portion  of  it;  so 

that  when  the  valve  is  lifted 
any  given   height,   by   the 
pressure  of  the  steam,  the 
weight  is  in  effect  brought 
nearer  to  the  fulcrum  of  the 
lever;  as  the  forces  act  per- 
pendicularly, in  the  manner 
represented  by  the  dotted 
lines  in  the  figure,  and  a  le- 
ver bavins  the  power  of  4, 
is  reduced  to  a  power  of  3 
by  a  very  slight  motion  of 
the  cover  of  the  valve;  the 
several  parts  of  which  differ 
only  from  the  first,  in  being 
an  inversion  of  their  order;  n,  in  this  case,  being  the  steel  plate,  and  o 
a  piece  of  tube,  whose  edge  is  accurately  turned,  so  as  to  touch  the 
plate  throughout  the  line  of  its  periphery.  Practical  men  will  decide 
which  plan  merits  the  preference,  either  as  respects  the  ntility,  or 
the  facility  of  construction.     There  should,  of  course,  be  a  stop,  to 
limit  the  range  of  the  lever. 

On^  the  same  page  of  the  Register  wherein  I  su^ested  the  last 
mentioned  plan,  1  proposed,  as  an  additianal  security  to  boilers,  that 
when  the  mercury  should  be  forced  out  of  the  gauge  by  the  undue 
pressure  of  the  steam,  it  should  be  received  into  a  vessel  suspended 
to  the  power  end  of  a  long  lever  of  the  first  class,  whose  other  end, 
(near  to  the  fulcrum,)  should  be  made  to  lift  a  safety  valve  from  its 
seat,  loaded  with  a  weieht  greater  than  that  which  ejected  the  mer- 
cury from  the  tube.  Bj  this  arrangement  the  valve  would  be  kept 
open  until  matters  were  arranged,  and  security  to  |)ersons  and  ma- 
chinery be  instantly  afforded.  If  the  principle  of  this  proposition  be 
approved  of  by  your  committee,  I  need  not  point  out  to  them  the 
means  of  carrying  it  into  execution. 

As  the  various  suggestions  published  in  the  scientific  journals  of 
Europe  and  America,  will,  of  course,  undergo  the  investigation  of 
your  committee,  it  would  be  supererogatory  in  me  to  notice  them 
particularly;  but  I  will  just  mention  that  the  fusible  plug,  and  Sockl's 
valve,  seem  to  me  to  deserve  their  consideration;  and  were  I  not 
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fearfol  of  rottdmog  my^letter  too  tedious  to  be  reed,  I  oettU>Matioii 
▼eriooe  other  plang  to  effect  the  sane  oinect  that  have  occnmd  to 
my  aund;  I  will,  therefore,  here  ooDclade  mj  already  too  long  let- 
ter, with  expressing  the  hope  that  softuthmg^  however  Uuie^  nuy  be 
§  leaned  from  it,  aira  my  anxioos  desire  that  the  cotomittee  may  ra- 
ber  be  indaced  to  inquire  whether  eSectiYe  boilers  cannot  be  Mde, 
which  wottid  injure  no  porson  or  thing,  if  an  explosion  should  take 
place,  than  into  modes  or  preTentinc  the  bursting  of  boilers  that  scat- 
ter  death  and  destruction  around  them  when  an  explosion  occun.  ] 
1  am,  with  great  respect. 

Your  obedient  senrant, 

L.  Hbbbrt. 


(No,  XII.) 

Letter  from  Thos.  W.  Bakewell,  Esq.,  of  Cincimuiti,  Ohio»  in  reply  to  the  Cir- 
cuUr  of  the  Committee  of  the  Franklin  Institute. 

dndnnaUj  November  1, 18Sa 
I  MOW  enclose  a  copy  of  my  report  to  the  Secretary  of  the  Trea> 
sury,  on  explosions  ot  steam  boilers,  which  I  think  contains  all  the 
essential  inlormation  of  which  I  am  possessed. 

Please  receive  this  as  my  answer  to  your  communication  on  that 
subject,  which  would  have  been  attended  to  sooner,  but  for  private 
engagements,  and  a  latent  conviction  that  the  Franklin  Institute  did 
not  stand  in  need  of  my  services. 

I  am, 
Very  respectfully,  yours, 

Thos.  W.  Bakkwell. 

VOm  THS  VR1.VKUV  lITtTTTUTB. 

Copy  of  a  Report  to  the  Secretary  of  the  TVeemuy. 

Sir, — A  copy  of  your  letter  to  Morgan  Neville,  Esq.,  of  this  place, 
together  with  a  list  of  interrogatories,  relating  to  the  explosions  of 
steam  boilers,  have  been  placed  in  my  hands  by  that  gentleman,  with 
a  request  that  I  should  give  such  information  in  reply  to  them  as  I 
mar  possess. 

The  interrogatories  appear  to  be  addressed  more  particularly  to 
those  who  may  have  been  present  at  an  explosion  of  a  steam  boiler, 
and  to  relate  to  the  circumstances  growing  out  of  a  disaster  of  that 
kind.  As  I  have  never  been  present  at  an  explosion,  I  shall  proceed 
to  the  subject  apart  from  the  order  in  which  the  interrogatories  are 
made.  It  is  desirable  that  a  statement  of  this  nature  should  be  com- 
posed of  as  much  of  fact,  and  as  little  of  theory,  as  possible;  and  the 
subject  has  consequently  engrossed  my  attention  for  several  months, 
in  obtaining  such  information  as  mignt  enable  me  to  present  a  full 
narration  of  facts  attending  many  of  the  explosions  on  the  western 
waters;  but  in  this  I  have  been  disappointed,  owing  to  the  confused 
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and  ctnlradictory  statements  of  the  parties  present.  I  am»  there* 
fore,  cotaipeUed  to  rely,  in  a  great  measure,  on  the  impression  made- 
on  mj  mind,  by  the  several  accidents^  at  the  times,  respectiTely* 
whea  tl^y  occnrred,  with  tiie  consequent  risk  of  my  report  being 
biassed  by  my  own  peculiar  Yiews. 

I  hsTe  beeof  theoretically  and  practical  ly^  acquainted  with  the 
steam  engine,  both  in  the  making  and  using  of  that  agent,  for  nearly 
twenty  yeari.  My  experience  in  its  use  has  consisted  chiefly  in  its 
application  to  boats,  and  I  belicTCi  no  alteration  or  improTement, 
eitner  real  or  pretended,  during  that  period,  has  escaped  my  notice. 

I  have  every  reason  to  believe,  that  most  of  the  explosions  of  boiU 
ers  arise  fronuthe- simple  fact  of  the  steam  being  urged  to  a  density 
beyond  the  strength  or  the  boiler,  unconnected  with  the  producdon 
of  hydrogen  gas,  or  any  sudden  chemical  change  in  the  constituent 
parts  of  water.  But  that  explosions  have  occurred,  when  the  steam 
has  not  been  above  the  usnai  working  pressure,  and  under  circum* 
stances  which  cannot  be  explained,  but  by  admitting  the  rapid  pro» 
dttction  of  some  kind  of  gas,  or  steam,  in  quantities  too  great  to  be 
carried  oflf  by  the  safety  valve.  The  immediate  cause  of  this  last 
species  of  explosions,  canno^  with  certainty,  be  known.  It  is,  how- 
ever, generally  agreed,  that  it  never  takes  place  unless  from  a  want 
of  a  sufficient  supply  of  water,  certain  parts  of  the  boiler  or  flues  be- 
come red  hot.  The  steam,  also,  in  this  case,  will  sometimes  be  so 
much  heated  as  to  set  fire  to  tlie  deck,  or  any  combustible  substance 
in  contact  with  the  boilers;  and  the  steam  admitted  to  the  engine  in 
this  state,  will  bum  the  hempen  packing  and  wood  contiguous  to  the 
engine.  To  the  above  effects  I  have  been  an  e^e  witness,  but  no  ex- 
plosion ensued.  And  here  I  would  observe,  that  althoogh  there  exr 
ists  a  difference  of  opinion,  as  to  the  proximate  cause  of  exj^osion  in 
a  boiler  thus  circumstanced,  it  is  generally  amed,  that  to  inject  wa« 
,  ter,  before  the  fir6  shall  have  been  extinffoished  a  sufficient  length 
of  time  for  the  boiler  to  cool,  is  the  most  dangerous  step  that  can  be 
taken. 

The  two  opinions  as  to  the  cause  of  explosions,  by  injectingr  addi- 
tional water,  or  by  a^tating  that  already  in  the  boiler,  in  this  heated* 
state,  are  first,  the  oxidation  of  the  hot  iron,  and  the  consequent  dis- 
engagement of  hydrogen  oas,  which,  by  its  subsequent  combustion, 
ereates  the  explosion  of  uie  trailer.  The  other  opinion  is,  that  the 
rapid  production  of  steam,  is  of  itself  sufficient  to  account  for  the 
effect,  and  that  if  hjniroffen  gas  be  generated,  it  acts,  by  its  expan- 
sive force,  as  a  gas,  in  addition  to  the  steam;  Ad  in  corroboration  of 
this  view  of  the  case,  it  is  alleged,  that  copper  txiilers  have  exploded 
under  circumstances  which  might  well  have  been  attributed  to  the 
combustion  of  hydro^n  gas,  had  not  the  material  of  which  they  were 
made  precluded  the  idea. 

The  only  case  on  the  western  waters  which  we  are  compelled  to 
refer  to  one,  or  other,  of  the  last  two  mentioned  causes,  is  that  of 
the  steam^MMit  Grampus,  whose  boilers,  six  in  number,  cylindrical, 
38  inahes  diameter,  with  two  14  inch  flues  in  each,  exploded  simol* 
taifeously,  about  daylight  in  the  morning;  and  after  it  nad  been  dis- 
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covered  that  they  conttined  Terj  little  water,  and  a  plentifal  tappljr 
was  taddeDly  thrown  in.  It  is  said,  hot  not  well  established,  tbtt  a 
smoke,  and  smell  of  burning,  was  perceived  before  the  explosioD. 

Several  explosions  have  taken  place  by  soffering  earth/  sedimeot 
to  accttmulate  on  the  bottom  of  the  boiler.  This  sediment  will,  in 
time,  become  heated,  or  baked,  to  dryness,  and  the  contignoos  metal 
attain  a  red  heat;  when  thas  weakened  the  metal  is  incapable  oim- 
taining  the  ordinary  pressare  of  steam.  The  late  accident  on  bosrd 
the  steam-boat  Caledonia,  was  from  this  canse.  Bat  the  most  frc- 
qoent  caase  of  explosion  has  been  from  the  direot  pressare  of  the 
steam,  without  recurring  to  others,  more  remote  or  occult. 

Owing  to  explosions  having  taken  place  after  the  engine  has  made 
a  few  strokes,  the  idea  has  obtained,  that  the  steam  was  not  at  the 
highest  point  at  the  instant  of  explosion.  Moreover,  it  is  contended 
that  explosions  have  taken  place  at  starting,  when  the  steam  was  cer- 
tainly not  higher  than  it  had  frequently  been. 

It  will  be  observed,  however,  that  when  a  boat  is  eboutio  tiart,  it  is 
usual  to  prevent  the  further  escape  of  steam  through  the  safety  valve, 
and  to  ur|e  the  fires;  and  that  owins  to  the  gradual  and  slow  motion 
of  the  engine  for  some  time,  (say  half  a  minute,)  after  starting,  the 
steam  is  generating  faster  in  the  boiler  than  is  demanded  by  the  en- 
gine, snd  that  the  point  of  time,  when  the  steam  is  at  the  highest 
pitch,  is  more  frequently  over  half  a  minute,  than  under  that  period 
of  time. 

It  is  known,  also,  that  a  bmler,  or  iron  shaft,  or  other  piece  of  ma- 
chinery, will  give  way  bv  a  continued  strain^  which  strain  shall  be 
less  in  degree  than  would  be  sustained  for  a  short  time  without  in- 
jury; and  that  it  by  no  means  follows,  when  a  boiler  explodes  by 
excess  of  steam,  that  it  never  had  previously  been  subjected  to  an 
equal  pressure. 

I  am  not  aware  of  any  instance  where  two  successive  and  distinct 
explosive  efforts  have  been  detected,  as  alluded  to  in  your  last  query. 
This,  however,  was  stated  to  have  been  the  fact  in  the  explosion  at 
Bowen's  mill,  at  Pittsburgh  in  1821.  I  had  satisfied  mysdf  bj  per- 
sonal investigation  at  Pittsburg,  that  this  report  was  erroneous,  and 
in  a  description  of  that  disaster,  lately  received  from  Mr.  Bowen,  the 
idea  is  again  refuted.  The  boiler  Mve  way  at  the  bottom,  over  the 
fire,  and  was  known  to  contain  sumcient  earthy  matter,  to  warrant 
the  conclusion  that  the  baked  sediment  was  the  immediate  cause  of 
the  explosion.  The  usual  source  for  the  supply  of  water,  had  beeo 
interrupted,  and  the  boiler  supplied,  for  three  days  previous,  witb 
water  from  a  muddy  well. 

An  explosion  took  place,  about  eighteen  months  ago,  in  M^Mickle's 
mill  at  Pittsburg,  under  circumstances  so  similar  to  that  at  Bow- 
en's,  that  it  is  fair  to  attribute  them  both  to  similar  causes.  It  was 
known  in  both  the  above  cases  that  there  was  no  deficiency  of  water. 
By  the  aid  of  a  few  figures,  (not  necessary  to  introduce  here,)  it 
would  be  easy  to  show  that  the  steam  alone  was  much  more  than 
adequate  to  the  effect,  or  the  projecting  of  the  boilers  from  the  mUls. 
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As  an  inBtftDce  of  the  difficulty  of  arriving  at  the  tratb,  in  oecHr- 
reoces  of  this  kind,  allow  me  to  state,  that  in  the  year  18dr,  the 
steam-boat  Union,  Capt.  Clark,  when  a  few  miles  below  this  place, 
burst  off  one  of  the  cast  iron  ends  of  her  cylindrical  boilers,  36  inches 
diameter.  The  after  end^  which  flew  off,  passed,  together  with  wa- 
ter and  steam,  through  the  cabin,  tearing  down  all  the  Rght  parti- 
tions which  intervened,  and  laying  open  the  cabin  by  parting  its  sides 
from  the  deck  above.  The  boiler,  by  the  unbalanced  pressure,  or 
reaction,  after  the  end  flew  off,  was  projected  ove^  the  bpws  of  th^ 
boat  into  the  river. 

The  beat  was  ehoving  off  from  the  shore  at  the  time,  and  about  to 
start,  but  as  far  as  I  can  learn,  the  wheels  had  not  made  a  revolu- 
tion* 

I«aw  the  captain  and  some  of  the  crew  soon  after  the  accident, 
who  assured  me  there  was  plenty  of  water,  for  he,  (the  captain,) 
eaw  the  gauge  cocks  tried  two  minutes  before  the  explosion.  But 
at  a  subsequent  period,  and  afte^  the  captain  had  dOnversed  with 
some  of  those  who  contend  that  a  boiler  cannot  burst  with  ^*  fair 
play,"  as  it  is  termed,  he  became  of  the  opinion,  that  the  cause  was 
a  deficiency  of  water,  and  the  flue  being  red  hot;  and  did  not  doubt 
of  its  being  collapsed,  and  that  the  formation  and  combustion  of  in- 
flammable gas,  or  some  other  hidden  and  uncontrollable  eircumstance, 
produced  the  explosion. 

The  history  or  the  case  rested  on  these  grounds  until  the  boiler 
was  recovered  from  the  river,  when  it  was  seen  that  the  flue  and  in- 
terior of  the  boiler  were  perfect,  and  exhibited  no  signs  of  having 
been  heated  red  hot.  A  thin  whitish  coating  of  earthy  (probably 
calcareous,)  matter  was  on  the  upper  part  of  the  floe,  which  some, 
at  first  sight,  supposed  to  indicate  its  having  t>een  heated;  bat  this  ap- 
pearance is  observable  on  all  floes  after  the  water  is  drawn  off  from 
the  boilers,  at  the  same  low  stage  of  the  river.  The  flue  in  this 
boiler  did  not  pass  through  the  end  which  was  forced  off,  but  turned 
down  by  an  elbow,  short  of  the  end,  to  receive  the  heated  air  an^ 
smoke  from  the  furnace  below. 

The  steam  was  usually  worked  at  about  80  lbs.  to  the  inch,  ^d 
at  the  time  of  the  accident  the  Union  was  in  contest  with  another 
boat. 

The  principal  reason  of  explosions  having  been  more  frdfuent  of 
late,  on  the  western  waters,  than  formerly,  is  simply  because  the  en- 
gineers work  the  steam  higher;  and  thif  they  are  enabled  to  do  with 
the  same  boilers  by  cutting  off  the  steam  shorter,  not  only  with  cam^ 
suited  to  that  end,  but  by  «* pinching"  the  stei^m  at  the  throttM 
valve. 

This  mode  of  proceeding,  together  with  the  prevailing  notion,  as 
before  stated,  that  boilers  do  not,  or  will  not,  burst  by  <*  fair  play," 
that  is,  by  the  pressure  of  the  steam  alone,  with  plenty  of  water,  lias 
been  the  main  source  of  the  recent  disasters. 

The  success  which  has  attended  the  British  act  of  parliament, 
predicated  on  the  most  direct  and  obvious  view  of  the  case,  to  witv 
that  boilers  burst  because  the  steam  is  too  strong,  or  the  boiler  too 
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we|[k,  18  deierviDf  of  our  serious  coosidoration.  That  act  provide 
that  everj  boiler  shall  be  tried  by  hydrostatic  pressure  t»  bear  three 
times  the  strain,  which  shall  be  iodicated  bj  an  extra  certified  stf^tj 
▼alve. 

The  details  of  the  examination  inducing  this  act  maj  be  fooiiii  ia 
<*Partingfon,  on  the  Steam  Engine,"  London  Ed.  of  1822.  f  coih 
ceive  that  this  very  severe  test  secures  the  boilers  fron  explosion 
not  only  from  the  pressure  of  the  steam  with  a  sufficient  ssppWof 
water,  but  in  all  ordinary  cases  mthoui  a  proper  supply;  for  rirk 
this  required  extra  strength,  the  flues  of  most  boilers  woald  snstiti 
the  working  pressure  at  a  red  heat,  and  the  boilers  of  the  Engiisi 
boats  are  exempt  from  one  of  the  sources  of  accideats  with  ss,  viz. 
the  gradual  wasting  and  weakening  of  that  part  of  the  bottoai  of  ikt 
boiler,  which  in  many  of  our  boats  is  exposed  to  the  action  of  tk 
fire,  and  kept  in  a  red  hot  state  by  baked  and  dry  earthy  sediroem 
over  it 

The  bottoms  of  their  boilers,  where  the  sediment  settles  in  icjan- 
otts  quantities,  are  not  exposed  to  the  action  of  the  fire  any  Dl^f• 
than  those  of  most  of  our  eastern  boats;  and  a  very  slight  test  tf 
strength,  beyond  that  allowed  by  the  safety  valve  of  the  **Chief  Jsf 
tice  Marshal,"  would  have  shown  that  the  lower  part  of  her  boilers, 
or  large  flues,  was  insufficient  to  stand  the  fair  pressure  of  the  stea& 
thoujgh  not  exposed  to  the  fire. 

Ifa  test,  equally  severft  with  that  of  the  British  act,  were  re^nire^ 
in  this  country,  nearly  all  our  boats,  both  eastern  aad  westm»  «k'^ 
be  rendered  useless;  and  it  therefore  remains  to  be  coosidcrei  ti 
what  degree  it  may  be  imposed,  without  being  oppressive,  ia  the  pT^ 
sent  condition  of  our  steam  navieation. 

Permit  roe  to  suggest,  that  allboilers  of  boats,  uaeii  for  the coo- 
veyance  of  passengers,  be  proven  at  least  once  in  twelve  Diooths  df 
hydrostatic  pressure,  to  be  capable  of  sustaining  double  the  pre^a?: 
that  should  be  indicated  by  an  extra  safety  valve;  which  said  eitn 
safety  .valve  should  be  under  the  sole  control  of  the  master  ef  i^ 
vessel,  and  he  be  under  bond  and  oath  that  no  greater  pressure  ^. 
steam  should  ever  be  carried  than  shown  by  the  fiftiog  of  said  eitn 
safety  valve.  That  surveyors  be  appointed  at  conveDieat  ports  ts 
see  to  the  proper  and  faithful  carrying  into  eflEect  of  this  measure, 
who  shoula  grant  their  certificates  accordingly. 

Every  boat  has,  or  may  have,  at  a  small  expense,  the  means  vitb- 
in  herself  of  applying  this  j^equired  test,  by  attaching  a  teiaporiry 
lever  to  her  forcing  pump,  to  be  worked  by  hand,  or  a  snail  one  pro- 
vided  for  the  purpose. 

This  test  might  be  relied  on  for  preventing  explosions  from  i^ 
usual  cause,  (excess  of  steam,}  and  alsoi  in  most  cases,  where  tiM 
accident  takes  place  from  the  metal  being  weakened  by  beating. 

i  know  of  no  legislative  enactment  that  can  provide  against  a  d; 
ficiency  of  water,  or  an  accumulation  of  mud,  or  saline  deposit,  r 
the  boiler. 

The  contrivance  calleda  *«  tell-tale,"  designed  to  give  notice  wb«- 
the  water  sets  too  low,  and  sometimes  made  self-acting,  so  as  to  sap- 
ply  the  boiler,  is  with  reason  objected  to  by  practical  men  as  oncer 
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tain  in  its  own  operation,  and  tending  to  lull  the  engineer  into  care- 
lessness and  false  security,  and  whenever  the  boat  should  have  mo- 
tion from  a  sea,  would  be  utterly  useless.  It  is  true  that  the  con- 
stant turning  of  the  gauge  cocks  is  an  irksome  office,  and  it  is  apt, 
on  this  account,  to  be  neglected.  If  some  more  easj  and  agreeable 
mode  could  be  adopted,  of  making  tlie  engine  tender  an  eye  untness 
to  the  height  of  the  water  in  the  boiler,  it  would  go  far  towards  re- 
moving danger  from  this  source.  Tubes  of  glass  have  been  tried  in 
Pittsburg  and  in  this  place,  the  lower  ends  of  which  communicated 
with  the  water,  and  the  upper  ends  with  the  steam,  which  answered 
the  purpose  completely  so  long  as  the  kibes  remained  entire;  but  the 
manufacturers  have  nut  been  able  to  anneal  any  tubes  sufficiently  to 
stand  long  in  that  situation. 

I  am  informed  that  glass  in  the  form  of  tubes  when  of  the  required 
thickness  to  sustain  the  mechanical  pressure  to  which  they  are  ex- 
posed, will  not  stand  the  inequalities  of  temperature  at  the  inner 
and  outer  surfaces,  but  that  there  is  no  difficulty  in  making  a  plaieoi 

SasB  stand;  and  I  have,  in  consequence,  ordered  some  plates  for 
is  purpose,  which  I  intend  to  insert  in  the  sides  of  a  square  cast 
iron  pipe,  attached  to  the  end  or  side  of  the  boiler. 

Of  High  and  Low  Presmre  Engines, 

The  comparative  merits  of  these  two  kinds  of  engines,  both  as  re* 
l^ards  safety  and  efficiency,  have  become  somewhat  of  a  party  ques- 
tion, and  great  caution  is  required  in  receiving  the  opinions  of  any 
on  this  point.  It  may,  therefore,  be  expected  that  I  should  be  preju- 
diced in  favour  of  the  one  or  the  other,  and  there  is  no  reason  to  hope 
for  impartiality  in  the  present  notice  of  them,  except  so  far  as  the 
opinions  of  others,  (with  respect  to  myself,)  and  the  using  of  both 
kinds  of  engines,  may  give  grounds  for  supposed  impartiality.  Both 
these  circumstances  exist  in  favour  of  an  unprejudiced  report  of 
them. 

llie  proportional  extra  strength  ofali  boilers,  over  that  of  the  steam 
intended  to  be  carried,  may  generally  be  assumed  as  equal,  and  the 
liability  to  explode  as  equal,  nut  the  disastrous  consequencea  in  the 
event  of  an  explosion  may  be  estimated  to  be  in  proportion  to  the 
height  or  strength  of  the  steam  at  the  time  of  explosion.  Hence  it 
must  be  inferred  that  the  balance  of  safety  is  on  the  side  of  the  low 
pressure  engine,  and  I  believe  the  experience  of  the  last  ten  years  will 
bear  out  this  conclusion;  not  so  much  by  the  greater  number  of  acci- 
dents with  high  pressure  engines,  as  by  the  greater  destruction  when 
they  do  happen. 

To  engineers  **  high  and  low  pressure"  are  indefinite  terms.  En- 
gines which  condense  the  steam,  (as  distinguished  from  those  which 
suffer  it  to  escape  in  the  air,)  work  steam  at  all  the  various  pressures 
from  5  lbs.  to  100  lbs.,  on  the  square  inch,  and  as  good  a  vacuum 
may  be  obtained  in  the  one  case  as  in  the  oth^r,  contrary  to  popular 
opinion,  and  that  expressed  in  several  works  on  the  subject.  The 
same  quantity  of  caloric,  (and  of  steam  by  wei^t,)  will  pass  to,  and 
be  overcome  by,  the  condensing  apparatus,  with  the  same  furnace 
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tnd  boilers,  whether  the  steam  operate  through  a  larp;e  cjUoder  at  fire 
pounds,  or  through  a  small  one  at  100  lbs.  to  the  inch;  but  the  nett 
pin  bj  the  vacuum,  on  every  square  inch  of  the  piston,  (say  10  lbs.) 
IS  the  same  in  both,  so  that  the  smaller  the  cylinder,  and  the  higher 
the  steam  worked,  the  less  does  the  vacuum  become  an  object,  and 
is  consequently,  in  most  cases,  relinquished  altogether,* and  then  the 
engine  is  called  *^high  pressure." 

Very  respectfully,  &c. 
(Signed,)  Thos.  W.  Baxbwell« 

Cincinnati^  Ut  November ^  1830. 


(No.  XIII. ») 

Cincinnaiif  January  19, 1831. 

Deah  6iii,«^Your  favolir  of  3d  inst.  is  to  hand.  The  onlir  addi- 
tional experiment  to  those  enumerated,  which  I  think  desin^le,  is  in 
connexion  with  No.  7.  This  experiment,  (No.  T,)  is  to  "  ascertain 
whether  any  other  gases  than  steam  are  produced  in  the  boiler;'^ 
but  it  is  of  the  greatest  importance  to  know  whether  any  other  gases 
thus  supposed  to  be  produced  will  explode^  or  ignite,  u  the  boiler 
producing  them. 

If  a  boiler  be  filled  with  water,  (or  nearly  so,)  and  the  steam  suf- 
fered to  escape  at  the  top,  as  is  the  case  with  an  engine  boiler,  it  may 
be  presumed  that  all  the  atmospheric  air  is  expelled  from  the  boiler, 
and  the  water,  before  it  should  become  so  low  as  to  expose  the  hot 
metallic  surface  to  the  steam.  If  the  water,  (or  steam,)  be  decom- 
piMed  by  the  heated  metal,  and  the  combustion  of  the  hydrogen  gas 
can,  at  any  subsequent  period,  take  place,  while  in  the  ooiler,  what 
prevents  the  combustion  in  small  portions  as  soon  as  it  is  formed, 
and  while  in  contact  with  the  heated  metal,  (thus  preventing  an  ac- 
cumulation of  it;)  or  what  degree  of  accumulation  should  determine 
an  explosion?  The  opinion  I  hazard  on  this  point  is,  that  if  hydro- 
gen gas  be  produced  in  a  boiler,  circumstanced  as  o^ovf,  it  would  only 
be  similar  to  a  gas  generator,  and  that  the  gas  would  not  ignite  until 
it  had  access  to  the  atmosphere,  and  that  the  gas  issuing  from  an 
orifice  miffht  ignite,  but  would  not  produce  the  combustion  of  that 


within.     I  know  it  has  been  stated,  f  hypothetically,)  that  a  part  only 
of  the  oxyje;en  is  taken  by  the  metal,  and  a  part  left  in  a  state  of 
mixture  with  the  hydrogen,  which,  in  due  time^  causes  the  explouon. 
I  am,  very  respectfully^ 
Yours, 

Tuos.  W.  Bakswklx. 

[to  BX  CaSTIITDXO.] 

**  In  reply  to  a  letter  itatiog  the  coutk  of  ezperimentB  which  the  Committee 
of  the  Institote  were  about  to  undertake. 
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(Hfservationa  on  the  importance  of  Meteorological  ObaervationSj  par- 
ticuiarly  as  regards  the  Dew  Point:  and  also  on  the  several  fluctua- 
tions of  the  Barometer  J  by  James  P.  Espt,  Professor  of  Languages, 

In  a  previous  essaj  I  endeavoured  to  awaken  the  attention  of  sci- 
entific men  to  the  department  oF  meteorology.  I  ask  again  why  is  it 
that  this  highly  interesting  and  useful  branch  of  human  knowledge 
makes  such  slow  advances,  whilst  almost  every  other  department  of 
physical  science  is  receiving  important  additions  every  year? 

The  labours  of  chemists  have  made  us  acquainted  with  the  ele- 
ments of  the  atmosphere  which  surrounds  us,  and  the  illustrious  phi- 
losopher of  Manchester,  has  enabled  us  at  any  moment,  with  the 
simple  aid  of  a  common  thermometer,  and  a  tumbler  of  cold  water, 
to  tell  with  absolute  certainty,  not  only  the  number  of  erains*  of 
aaneous  vapour  contained  in  a  cubic  foot  of  air,  but  the  whole  weight 
or  the  aqueous  atmosphere  to  its  very  surface;  and  yet  with  this  pow- 
erful instrument  in  our  hands,  meteorology  languishes;  we  cannot  yet 
predict  the  weather  forty-eight  hours  in  advance — ^the  very  cause  of 
rain  is  unknown — and  the  *<  Dew  Point "  is  published  in  only  one 
journal  in  the  United  States. 

Let  learned  and  scientific  societies  answer  to  themselves  and  to 
the  interests  of  mankind  for  this  egregious  neglect.  Do  philosophers 
think  that  no  more  discoveries  can  be  made  on  this  subject?  ana  that 
the  weather  never  can  be  predicted? 

If  indeed  we  were  obliged  to  depend  upon  those  imperfect  hygro- 
meters in  use  before  Dalton's  discovery,  there  would  be  some  reason 
to  despair  of  ever  being  able  to  predict  the  weather;  but  when  we 
consider  that  the  quantity  of  vapour  in  the  atmosphere  is  the  only 
constituent  which  changes  its  proportion,  varying  from  xi8t>  ^^  ^^® 
whole  atmosphere  when  the  dew  point  is  13  Fah.  to  j^q  when  the 
dew  point  is  76,  (indeed  the  dew  point  sometimes  sinks  lower  than 
13  Fah.  but  I  have  never  seen  it  nigher  in  Philadelphia  than  76,) 
and  when  we  consider  that  the  weather  depends  so  much  upon  the 
quantity  of  vapour  in  the  atmosphere,  it  bMScomes  highly  probable, 
tnat  cotemporaneous  observations,  made  on  the  quantity  of  vapour 
alone,  in  different  parts  of  our  widely  extended  country,  would  solve 
the  problem  of  the  weather,  which  has  hitherto  eluded  the  researches 
of  the  most  patient  observers. 

My  object  in  this  communication  is  to  endeavour  to  awaken  in 
your  readers  an  interest  in  this  subject  by  communicating  a  few  facta 
of  my  own  observation,  and  correcting  some  prevailing  errors  which 
vitiate  all  systems  founded  upon  them. 

It  is,  I  believe,  universally  admitted,  that  whenever  the  air  over  a 
particular  region  be^ns  to  be  expanded  by  heat  more  rapidly  than 
the  air  of  surrounding  regions,  a  flow  of  air  immediately  takes 
place  towards  the  hotter  part.f     Now  this  is  not  the  fact— for  the 

*  See  table  at  the  end  of  this  essay. 

t  See  review  of  Mr.  DanieU,  American  Quarterly,  for  March,  1828. 
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air*  in  becoming  hotter,  increases  in  eUsticitj,  and  presses  hanger 
in  all  directions  than  it  did  before,  upwards,  and  dowowards,  and 
laterally;  and  moves  the  surrounding  air  outwards  as  well  as  up- 
wards until  the  equilibrium  is  restored.  This  increased  elasticity, 
or  pressure  of  the  air,  is  indicated  bj  the  barometer  after  sunrise  m 
all  climates,  particularly  in  the  torrid  zone,  where  its  semidinnial 
fluctuations  are  so  regular  that  its  point  of  elevation  almost  indicates 
the  hour  of  the  day.  It  rises  r^;ularly  from  sunrise  till  10  o'clock, 
about  which  time  the  heat  is  increasing  most  rapadly;  it  then  fails 
till  fiye«  about  which  time  the  rapidity  of  refrigeration  is  the  greatest, 
and,  of  course,  the  pressure  leasti  after  which  it  rises  by  reciproca- 
tion till  about  ten,  and  then  falls  till  sunrise,  for  the  same  reason* 
These  fluctuations  may  be  detected  in  this  latitude  by  taking  the 
mean  of  a  great  many  observations)  recorded  at  9  or  10  A.  M.,  and 
5  P.  M«  In  the  city  of  Philadelphia,  45  feet  above  the  sea,  very 
careful  observations  have  been  mside  on  the  barometer  since  the  1st 
of  April  of  the  present  year. 

The  barometric  mean  for  April,  between  9  and  10  o'clock,  A.  M. 
was  S0.0d6  inches,  and  at  5  P.  M.  29.968.  For  May,  at  the  same 
hours,  3a04  inches,  and  30.00  inches.  For  June,  at  the  same  hours, 
it  was  30.145  and  30.111,  and  for  July  30.10  and  30.06.  For  each 
of  these  months,  then,  the  barometer,  at  a  mean,  has  been  about  four 
•ne-hundredths  of  an  inch  higher  between  9  and  10  o'clock  in  the 
noming,  than  at  5  in  the  afternoon.  No  doubt  the  fluctuations  by 
reciprocation  could  be  detected  by  observing  the  hours  in  which  they 
take  place.  This  I  intend  to  do,  before  you  receive  my  next  com- 
munication. 

The  eeneral  principle  which  I  wish  to  state  as  the  cause  of  the  semi- 
diurnal fluctuations  of  the  barometer,  is  that  a  sudden  increase  of 
temperature  in  the  air  will  cause  an  increased  pressure  on  the  baro- 
meter, and  vice  versa,  a  sudden  diminution  of  temperature  will 
cause  a  fall  of  the  barometer;  but  it  must  be  understood  that  then 
effects  on  the  barometer  will  be  observed  at  the  moment  of  the 
chan^  of  temperature,  before  the  quantity  of  air  over  the  observer 
has  time  to  be  increased  or  diminished  by  flowing  an  in  the  upper 
regions  in  the  case  of  refrigeration  below,  or  flowing  qfff  in  case  of 
expansion,  by  increased  heat. 

To  illustrate  my  idea  by  an  example:  Suppose  at  sunrise  the  tem- 
perature of  the  air  over  the  whole  island  of  Great  Britain  to  be  32^ 
Fah.,  and  suppose  the  temperature  to  increase  to  42  by  10  o'clock, 
of  all  the  air  covering  the  island,  to  the  height  of  96  feet.  Now,  as 
the  experiments  of  ihanjr  philosophers  prove  that  the  bulk  of  air,  at 
the  temperature  of  32,  is  increase4  ^i  for  every  degree  of  Fah., 
therefore,  hj  an  increase  of  10  deffreea,  this  lower  stratum  of  air,  96 
feet  high,  will  be  increased  in  bulk  ^  of  the  whole;  and  if  the  air 
around  Great  Britain,  to  a  great  extent,  expands  as  fast  as  the  air 
over  the  island,  then  will  the  pressure  of  air  inwards,  from  the  ocean 
to  the  island,  be  e^ual  to  the  pressure  outwards,  and  the  whole  at- 
mosphere over  the  island  will  be  thrust  upwards  2  feet  by  the  expan- 
sion of  the  lower  stratum  of  air  96  feet  thick. 
But  if  the  lower  stratum  of  air  over  the  ocean  does  not  increase  in 
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terDperatare,  after  eunrise,  as  fast  as  that  over  land,,  then  wilt  the 
effect  of  some  part  of  the  greater  expansion  over  land  be,  to  thrust  the 
air  out  laterally  from  the  land  to  the  ocean;  but  in  either  case,  the  ba- 
rometer will  rise  while  this  process  is  going  on.  This  rise,  moreover, 
will  be  in  proportion  to  the  rapidity  of  the  increase  of  temperature;  for 
if  this  lower  stratum  of  air  could  be  supposed  to  increase  in  tempera- 
ture instantly  10  degrees,  then  would  there  be  a  rise  of  the  barome- 
ter for  a  moment  nearly  ^  of  30  inches;  for  the  inertia  of  the  air 
itself,  would,  for  the  firat  mqment  after  the  increase  of  temperature, 
afford  nearly  the  same  resistance  to  the  motion  of  expansion,  as  if  it 
were  confined  by  an  inexpansible  vessel. 

A  remarkable  proof  of  the  great  resistance  inertia  makes  to  sudden 
motion,  was  given  some  ^ears  ago  in  Silliman^s  Journal.  A  quantity 
of  fulminating  powder  lying  on  a  table  and  covered  with  a  tiell  glass, 
accidentally  exploded— the  bell  glass  was  merely  lifted  up  a  short 
distance,  and  broke  in  falling,  but  a  hole  was  made  through  the  ta- 
ble. The  inertia  of  the  powder,  together  with  the  atmospheric  air, 
was  so  great  as  to  react  on  the  table  with  such  force  as  to  pierce  a 
hole  through  it. 

If  I  have  been  so  fortunate  as  to  render  myself  intelligible  in 
showing  the  cause  of  the  rise  in  the  barometer  by  an  increase  of  heat, 
I  flatter  myself  that  anyone  may  easily  perceive  the  cause  of  depres- 
sion in  the  afternoon,  and  the  two  remaining  fluctuations  by  recipro- 
cation during  the  night,  without  any  further  illustration  from  me.  I 
will,  however,  before  I  pass  to  another  subject,  answer  one  objection 
which  may  be  proposed  to  the  explanation  here  given.  It  may  be 
asked  if  increase  of  heat  in  the  air  is  the  cause  of  a  rise  of  the  uro- 
meter, why  does  not  the  barometer  continue  to  rise  till  the  hottest 
part  of  the  day?  I  answer,  this  would  be  the  case  if  the  air  were 
confined  in  an  inextensible  vessel.  This,  however,  is  not  the  case, 
but  the  whole  column  of  atmosphere  above  the  expanded  part,  is 
raised,  and  the  greatest  resistance  it  makes  to  raisins  is  at  the  mo- 
nsent  when  it  is  thrust  upwards  with  the  greatest  velocity;  that  is, 
not  when  the  heat  is  greatest,  but  when  it  is  most  rapidly  increasing, 
which  is  known  to  be  about  9  or  10  o'clock;  about  half  way  between 
the  time  when  it  begins  to  increase,  at  sunrise,  and  ceases  to  in- 
crease, at  the  hottest  part  of  the  day. 

If  I  have  been  successful  in  establishing  my  own  theory  of  the 
semi-diurnal  oscillations  of  the  barometer,  f  need  not  stop  to  refute 
Professor  Leslie's  theorjr  of  the  sea  breezes  being  the  cause,  though 
it  is  known  that  these  oscillations  take  place  in  the  midst  of  the  great 
Pacific  ocean.  Nor  Mr.  DanielPs  theory,  which  makes  these  oscil* 
latioBs  depend  upon  the  polar  currents,  and  whose  theory  makes  it 
necessary  that  en  the  same  longitude,  even  at  the  autumnal  and  ver-* 
sal  a^oinox,  the  barometer  should  fall  in  high  latitudes  at  the  same 
moment  It  rises  in  low.  Nor  M.  Ramond's  theory,  though  quoted 
with  approbation  by  M.  P.  £.  Morin,  which  makes  these  oscillations 
depend  on  the  increased  and  diminished  quantity  of  air  over  our 
heiMisi  that  is,  that  more  than  a  mean  quantity  is  over  our  heads  at 
9,  A.  M.  and  less  than  a  mean  quantity  at  5,  P.  M.,  which  is  caused 
by  the  surface  of  the  atmosphere  being  elevated  above  its  mean 
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heiffht  at  noon,  and  depressed  below  iU  mean  hoght  at  OMdeMt^ 
and  of  coarse  at  noon  it  rans  off^  and  at  midnight  it  rana  oa^  m>m 
the  east  and  the  west  of  those  longitudes. 

It  appears  at  first  st^t  that  some  effect  shonld  be  aDticipated 
from  this  principle.  It  is  worth  a  moment's  reflection:  let  as  sub- 
ject it  to  actaal  calcalation. 

It  is  known  that  at  the  height  of  a  few  hundred  feet,  the  air  changes 
Yerj  little  in  temperature  during  24  hours  wl^n  it  is  clear,  for  the 
rajrs  of  the  sun  |Miss  throueh  clear  air  without  heating  it  much,  and 
it  is  chiefly  by  contact  wi&  the  surface  of  the  earth  that  the  lower 
stratum  of  air  becomes  heated  during  the  day,  and  cooled  during  the 
«ight  Even  in  this  lower  stratum,  the  difference  of  temperature 
between  day  and  night  does  not  often  exceed  sixteen  d^rees.  Let 
ns,  however,  put  an  extreme  case,  and  suppose  that  the  oifforence  of 
temperature  of  the  lower  stratum  of  air  500  feet  hi^  is  90  degrees; 
the  expansion  due  to  this  elevation  of  temperature  in  the  day  above 
the  night,  is  about  40  feet.  If,  now,  we  suppose  the  whole  of  the 
atmosphere  above  this  to  vary  in  temperature  daily  one  degree,  the 
elevation  of  the  atmospheric  column  due  to  this  increase  of  tempera* 
tare  in  tiie  day,  will  be  ^^^  of  the  whole,  if  we  suppose  the  mean 
temperature  of  the  air  to  be  32.  Now  ^  ^  of  40  miles,  the  height  of 
the  atmosphere,  is  440  feet;  add  to  this  40  feet,  the  expansion  of  the 
lower  stratum  of  air,  as  above,  and  the  whole  elevation  of  the  atmo- 
snhere,  at  the  hottest  part  of  the  day,  above  the  coolest,  is  480  feet 
Now  let  us  see  with  what  velscity  the  upper  stratumof  air  will  move 
from  the  greatest  elevation  at  noon,  towards  the  greatest  depressioa 
at  sunrise.  We  have  then  an  inclined  plane  480  feet  high,  one  quar^ 
ter  of  the  circumference  of  the  atmosphere  in  length;  that  is,  slboot 
dd,000/)00  feet,  or  68,800  times  its  height  Now,  by  mechanica, 
a  body  free  from  friction  would  run  down  such  an  inclined  plane 
^^lif)  part  of  16^  feet  in  one  second  of  time,  and  as  the  spaces 
passed  over  down  inclined  planes  are  as  the  squares  of  the  times,  in 
six  hours,  even  if  the  height  of  this  inclined  plane  did  not  diminish, 
which  it  does,  the  space  descended  alooa  the  plane  would  onl  v  be 
109175  feet,  which  is  about  j^  of  the  whole  elevation;  that  is  about 
19  inches  of  atmospheric  air  at  a  mean  density;  a  quantity  too  suudl 
to  be  appreciated  In  the  barometric  fluctuations.  Many  other  objec- 
tions might  be  brought  forward  against  this  theory  of  M.  Ramond, 
but  I  forbear  to  state  them  now. 

The  next  prevailing  error  I  shall  notice  is,  that'*  mountains  attract 
clouds.''  See  Edinburgh  Encyclopedia,  article  Hygrometry;  and 
Jjibrarv  of  Useful  Knowledge,  article  Physical  Geography.  Now 
that  clouds  frequently  appear  near  the  tops,  and  on  the  sides  of 
mountains,  when  they  appear  no  where  else,  is  a  well  known  fact 
Let  us  see  how  this  can  be  accounted  for  on  established  principles, 
without  supposing  any  mysterious  attraction  for  which  no  reason  has 
ever  been  assign«l. 

Mr.  Ivory  says,  «« if  a  mass  of  air  were  suddenly  reduced  to  half 
its  bulk,  the  heat  evolved  would  be  90""'— consequently  if  it  were 
suddenly  expanded  to  twice  the  space,  it  would  lose  90*"  of  tempera- 
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tare.  (Phil.  Mag.  Feb.  1827.)  '  Suppose,  bow,  to  put  an  extreme 
case,  a  current  of  air  at  the  temperature  of  ninety,  completelj  satu* 
rated  with  moisture — that  is,  having  its  dew  point  at  90%  should 
meet  a  mountain,  and  blow  op  its  side;  by  ascending,  it  would  ex- 
pand, and  by  expanding  it  would  become  colder  one  degree  for  every 
Ath  of  expansion;  let  us  see  how  much  vapour  would  be  condensed 
from  a  given  Quantity  of  air  when  it  has  ascended  so  high  as  to  oc- 
cupy double  Uie  space,  and  when  the  temperature  is  zero.  By  the 
table  given  at  the  end  of  this  article,  a  cubic  inch^  of  air,  saturated 
with  vapour,  at  the  temperature  of  90°,  contains  .00836386  grains  of 
aqueous  vapour,  and  at  the  temperature  of  zero,  2  cubic  inches,  satu- 
rated, contain  .00089914  grains.  Now  the  former  quantity  is  more 
than  nine  times  the  latter;  therefore  more  than  |  of  the  aqueous  va* 
pour  which  the  air  contained  at  the  foot  of  the  hill,  will  be  deposited 
in  rain  before  it  rises  so  high  as  to  occupy  double  the  space.  This 
calculation  is  on  the  supposition  that  the  ascent  is  so  rapid  that  it 
takes  a  temperature  due  to  sudden  expansion.  If  it  ascends  very 
gradually  it  will  be  shown  presently  that  its  temperature  will  not 
sink  so  low  b;^  about  18  degrees,  for  the  mean  temperature  of  the  air 
at  that  height  is  about  72  degrees,  and  not  90°  lower  than  that  at  the 
surface  of  the  earth.  But  even  at  this  temperature  the  quantity  of 
moisture  could  not  be^quite  one-fifth  in  the  upper  station  of  what  it 
is  in  the  lower.  Thus  have  I  demonstrated  that  nothing  is  necessa- 
ry to  produce  clouds  and  rain  on  the  sides  of  mountains,  but  an  as- 
cending current,  whose  dew  point,  at  the  base,  is  near  the  tempera- 
ture of  the  air.  That  such  a  current  upward  actually  takes  place, 
every  one  who  has  been  on  the  side  of  a  mountain  many  times  can 
testify,  for  he  has  felt  the  air  blow  upwards. 

The  principle  here  developed  may  also  serve  to  account  for  the 
fact  that  the  quantity  of  rain  on  the  sides  of  mountains  is  greater 
than  on  the  plain  below.  For  notwithstanding  M.  Leslie  has  given 
currency  to  an  opinion  that  more  rain  falls  in  low  situations  than 
high,  the  reverse  is  a  well  established  fact.  Indeed  the  whole  eco- 
nomy of  nature  requires  it,  and  we  might  be  pretty  certain  of  the 
fact  k  priori. 

*<  In  the  neighbourhood  of  Kinfaun's  castle,"  (says  the  Edinburgh 
Encyclopaedia,  article  Meteorology,)  ^<a  rain  guage  is  placed  on  the 
summit  of  a  hill,  600  feet  above  the  level  of  the  sea,  and  another  in 
a  garden  at  the  base  of  the  hill,  about  20  feet  above  the  sea.  The 
following  is  the  mean  result  of  the  two  for  five  years:  from  1814  till 
1818,  hill  guage  3&^  inches,  garden  guage  25  ^  inches. 

^*  No  part  01  the  above  difference  can  be  ascrib^^d  to  any  thing  in  the 
situation  of  the  garden  guage,  but  its  being  lower  down.  It  is  fully 
exposed  to  the  rain,  and  as  the  best  proof  of  this,  its  average  amount 
for  six  years  is  about  two  inches  greater  than  that  of  another,  situat- 
ed in  an  open  country,  at  the  distance  of  about  a  mile." 

Indeed  there  is  strong  reason  to  believe  that  even  at  a  distance 
from  mountains  there  is  more  rain  falls  at  some  distance  above  the 
surface  than  at  the  surface  itself.  This  is  certaioly  the  case  some- 
times, for  I  have  known  a  large  shower  to  take  place  whei^ the  lower 
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stratam  of  air  was  mora  than  20  degrees  above  the  dew  point,  and 
conaeqaentlj  the  drops  of  rain  falling,  through  this  heated  air  woald 
certainly  evaporate  some;  and  as  an  absolute  proof  of  this^  I  have 
known  the  dew  point  to  rise  two  degrees  during  a  ahower  of  half  an 
hour. 

It  is  true,  the  reverse  of  this  sometimes  takes  place,  for  the  drops 
of  rain  coming  from  a  great  height  enter  the  region  below  with  a 
temperature  greatly  below  the  dew  point,  and  of  course  lAcrease  in 
size;  whether  this  latter  effect  is  equal  to  the  former  cannot  be  de- 
termined from  theory  in  its  present  imperfect  state. 

However  this  may  be,  it  is  certain  it  fi-equ^tlv  rains  above  when 
it  does  not  rain  below.  In  the  middle  of  every  clense  cloud  there  is 
a  considerable  rain.  The  upper  part  of  the  clond  i»  in  air  cold 
enough  to  condense  the  vapour,  and  the  lower  is  in  air  warm  enough 
to  evaporate  it,  and  the  middle  frequently  consists  of  pretty  large 
drops  of  rain,  which  fall  with  velocity  enough  to  give  aa  impitise  to 
the  air,  which  is  felt  at  the  surface  of  the  earth,  for  the  cloud,  (that 
is,  the  rain,)  is  the  cause  of  the  accompanying  wind,  and  not  the 
wind  of  the  rain. 

In  meteorology  it  is  not  always  easy  to  distinguislt  of  two  conoomi- 
tant  phenomena,  which  is  the  cause  and  which  the  effect.  For  ex* 
ample,  it  has,  universally,  so  far  as  I  know,  been  believed  that  the 
very  great  flood  of  rain  which  freouently  succeeds  immediately*  or 
accompanies,  a  very  sharp  clap  of  thunder,  is  caused  in  some  way  by 
electricity.  In  Walsh's  Notices  of  Brazil,  vol.  ii.  p.  93,  a  thunder 
storm  is  eiplained  on  this  supposition. 

^  It  becomes  quite  dark  in  mid-day,  except  when  some  lurid  blase 
enveloped  us,  which  was  accompanied  by  a  sheet  of  ii^ater,  which 
fell  on  us  like  a  cataract,  and  almost  beat  us  tothegronnd.  Hie  ex- 
plosion of  sound  immediately  followed  the  flash.-— If  I  coald  have 
divested  myself  of  the  alarm' which  the  immediate  proximity  of  such 
awful  danger  excited,  I  should  have  been  delighted  to  contemplale 
the  chemistry  of  nature  on  her  grand  scale.  I  remember  with  what 
pleasure  I  had  seen  Sir  H.  Davy  produce  water  from  the  eera- 
bustion  of  hydrogen  and  oxygen.  Here  it  was  generated  in  an 
instant  from  the  same  cause,  and  I  was  standing  in  the  midst  of  the 
combustion,  and  admitted,  as  it  were,  into  the  very  interior  of  na- 
ture's great  laboratory.'* 

Again,  in  the  article  Meteorology,  mentioned  above,  "  That  elec- 
tricity is  a  frequent  and  powerful  agent  in  the  formation  of  rain  is 
extremely  probable.  The  well  known  fact  that  the  rain  which  ac- 
companies a  thunder  storm  is  more  copious  than  in  any  other  circnm- 
stances,  is  evidence  sufficient  that  it  is  frequently  mocKfied  or  in- 
creased by  the  influence  of  electricity." 

I  once  thought  with  the  writer  of  this  last  quotation;  but  when  I 
consider  that  the  immense  flood  of  rain  which  frequently  accfHapn* 
nies  thunder  succeeds  it  so  immediately  that  the  drops  could  not 
have  time  to  fall  many  feet,  much  less  from  the  clouds;  and  that  Mjr. 
•Walsh's  idea  cannot  be  correct,  for  there  are  no  hydrogen  and  oxy- 
gen uncombin^d  in  the  atmospliere  to  produce  combustion;  and  if 
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there  w«re,  the  resolt  wo«Kd  be  aqoeooe  vapour,  not  water;  I  was 
compelled  to  look  Tor  some  other  explanation  of  this  phenomena. 
The  trae  solution  of  the  difficult/,  I  think,  will  be  found  m  consider- 
ing the  rain  as  the  cause,  and  the  lightning  as  the  effect. 

When  a  large  qnantitj  of  rain  is  discharged  from  the  clouds  at 
once,  and  when  the  lower  drops  approximate  verj  near  to  the  earth, 
whilst  i^  upper  drops  reach  the  clouds,  they  form  an  immense  dii' 
charger  for  nature^s  great  battery,  and  the  lightning  is*di8charged  just 
as  the  lower  drops  of  this  sudden  deluge  are  about  to  fall  to  the 
earth;  but  as  the  great  mass  of  rain  generallj  succeeds  the  electrical 
discharge,  it  is  not  wonderful  that  the  cause  should  have  been  con* 
sidered  the  effect,  and  the  effect  the  cause. 

The  utility  of  lightninc  in  the  economy  of  nature,  is  jet  to  be  dis*' 
covered.  Ihat  it,  and  the  means  of  predicting  the  state  of  the  wea- 
ther will  he  discovered,  at  no  very  distant  day,  I  have  little  doubt. 
In  the  mean  time,  nature  must  be  patiently  interrogated,  and  faithful 
answers  will  certainly  be  returneo. 

I  come  now  to  speak  of  an  error  of  great  magnitude,  and  of  uni- 
versal prevalence,  1  believe,  in  this  country.  It  was  first  conceived  by 
Professor  D wight,  and  it  has  lately  been  assumed  bj  Professor 
Mitchell  as  the  very  foundation  of  a  laborious  theory,  in  which  he 
endeavours  to  explain  many  meteorological  phenomena,  particularly 
why  the  mean  annual  temperature  of  our  continent  east  of  the  Rocky 
mountains,  is  lower  than  that  of  Europe  on  the  same  latitude.  The 
error  I  allude  to  is,  that  the  air  in  laige  quantities  sometimes  de- 
scends from  the  upjier  regions  to  the  lower,  and  brings  with  it  a  great 
and  sudden  depression  of  the  thermometer;  and  that  universally  when 
the  wind  blows  across  mountains,  in  descending  down  the  side  to  the 
leeward,  it  brinss  down  cold  weather  with  it.  It  seems  to  be  taken 
for  granted  by  these  theorists,  that  because  the  air  is  at  a  lower  tem- 
perature in  the  higher  regions  than  in  the  lower,  if  this  upper  air 
were  brought  down  by  any  means,  it  would  therefore  be  cold;  for- 
getting another  principle  with  which  they  are  familiar,  that  air  sud- 
denly condensed  by  pressure  becomes  hotter.  Now  whether  a  por- 
tion of  air  suddenly  brought  down  from  the  upper  regions  and 
subjected  to  a  greater  atmospheric  pressure  below,  would  be  hotter 
or  colder  than  the  air  at  the  surface  of  the  earth,  can  only  be  ascer- 
tained by  observation  and  experiment. 

In  the  July  number  of  the  Philosophical  Magazine,  1825,  Mr. 
Ivory  says,  that  Mr.  Ramond*^had  collected  forty-two  different  mea- 
surements for  the  purpose  of  ascertaining  the  decrease  of  tempera- 
ture in  ascending  the  atmosphere.  The  greatest  altitude  in  these  is 
Gay  Lussac's  ascent,  nearly  7600  yards;  and  in  this  particular  case 
the  height  for  one  degree  Fah.  is  105  yards.  The  average  of  the 
whole,  however,  is  100  yards  to  a  degree. 

In  the  ascent  of  Gay  Lussac,  the  thermometer  fell  from  55.4^  to 
17. 1''  below  zero,  that  is  7^,5''  Fah.;  at  the  same  time  the  elasticity  or 
weiehtof  the  air  was  reduced  from  1  to  0.4d£,  and  the  density  to  one- 
half  very  exactly.  Nov/  it  is^known  by  experiment,  as  was  mentioned 
above,  that  air  suddenly  reduced  by  pressure  to  one-half  the  space 
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acquires  90^  of  temperature;  (bat  is,  if  Gaj  Lussae  could  have  tas- 
ported  some  of  the  air  from  the  height  to  which  he  asceaded  «kre 
the  density  was  only  ooe-half  to  the  surface  of  the  earthy  where  iis 
density  would  be  dottbled«  its  temperature,  if  it  neither  lost  Mr  ac- 

auired  caloric,  would  be  increased  W^  and  so  be  17.5^  warmer  thia 
le  air  at  the  surface  of  the  earth.  In  like  manner  it  niaj  be  slran 
that  if  air  be  brought  down  from  any  other  elcTation,  its  increase 
density  will  constantly  keep  its  temperature  above  that  of  the  air  ifiti 
which  it  is  successively  introduced,  and  the  greater  the  elcTatioB 
from  which  it  is  brought,  the  higher  will  be  the  tenaperature  abofe 
the  stationary  air  below. 

Indeed  it  is  easy  to  show  that  if  the  reverse  of  this  is  the  facV^ 
equilibrium  of  the  atmosphere  could  not  be  preserved;  for  if  a  car- 
rent  once  commenced  downwards,  it  would  always  continne  toflov; 
for  the  descending  column  of  air  being,  by  supposition,  colder  thu 
the  surrounding  air,  would  always  be  heavier,  and  it  would  ooose- 
quently-rush  downwards  from  above,  and  outwards  at  the  base,  with 
a  fury  proportional  to  the  supposed  difference  of  temperature.  Nov 
as  no  8uch  vortex  exists  in  the  atmosphere,  we  might,  with  great 
certainty,  infer,  k  priori,  that  the  air  in  the  upper  regioas  is  sot 
colder  than  at  the  surface  of  the  earth  it  would  become  by  being  swi- 
denly  expanded  to  ftie  same  degree  of  rarefaction.     It  b  IraovB 
that  a  pound  of  steam,  if  the  space  it  occupies  is  sataimted,  coatuns 
the  same  quantity  of  caloric  at  all  temperatures.     From  this,  Mr. 
Dalton  inferred  that  every  pound  of  atmospheric  air  contuned  the 
same  quantity  of  caloric  at  all  elevations;  in  this,  however,  the  \ki* 
losopher  of  Manchester  was  wroos,  as  was  afterwards  demoostrsced 
by  Mr.  Ivory.    Indeed  it  follows  from  the  example  given  above,  tbtc 
air,  rarified  suddenly  at  the  earth's  surface,  is  only  one  degree  in 
four  colder  than  air  of  the  same  elasticity  in  the  atmosphere,  for  % 
is  nearly  one- fourth  greater  than  7^5.    Nor  is  it  at  all  woudcrffli 
that  the  air  in  the  upper  parts  of  the  atmosphere  should  contain  oMft 
caloric  to  the  pound,  than  it  does  below,  for  there  the  vapour  is  csq- 
densed  into  water  to  form  clouds  and  drops  of  rain,  and  every  por- 
tion of  vapour  which  is  condensed  into  water,  gives  out  nearly  IM' 
degrees  of  caloric.     (See  Ure's  Chem.  Dictionary,  article  Caloric.) 
Perhaps  it  may  appear  inconustent  to  some  that  the  vapoor  shoel<i 
condense  among  strata  of  air  which  contains  more  caloric  than  as 
equal  weight  of  air  near  the  surface  of  the  earth.     Bat  if  they  «ili 
recollect,  that  the  vaporic  atmosphere  is  more  elastic  than  atmo- 
spheric air,  and  that,  consequently,  its  density  in  ascending  does  do: 
diminish  as  rapidly  as  that  of  atmospheric  air,  they  will  see  how  i: 
should  condense  above  rather  than  below.     For  more  particolar  in- 
formation on  this  point  see  Daniel I's  Meteorological  Essays,  a  wort 
invaluable  to  the  student  of  this  most  interesting  science. 

In  fine,  on  this  point,  I  think  it  very  clear  that  the  air  comir: 
across  the  Rocky  mountains  cannot,  on  any  theory,  cause  a  dimicu- 
tion  of  temperature  on  the  eastern  side,  for  if  the  air  becomes  veit 
cold  by  ascending  on  the  western  side,  for  the  same  reason  it  be- 
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tomed  verj  %rak-m  again  by  descending  bti  the  eastern*     Indeed,  on 
the  principle  demonstrated  above,  the  air  in  ascending  a  mountain 
becomes  colder  at  the  top  than  air  of  equal  elevation  over  a  plane^ 
and  yet,  in  descending  on  the  other  side,  it  must  manifestly  recover 
its  original  temperature  when  it  has  descended  to  the  same  level. 
*    Be^re  I  proceed  to  another  subject,  I  will  answer  one  more  ob- 
jection which  might  be  urged  against  my  position,  that  ^ir  brought 
from  any  height,  however  great,  is  not  colder  than  the  air  into  which 
it  is  introduced  below,  but  warmer  one  degree  in  four.    It  is  known 
that  a  summer^  shower  always  cools  the  air,  particularly  if  accom- 
panied by  wind,  which  is  evidently  caused  by  the  downward  motion 
of  the  air  in  the  midst  of  the  shower,  for  the  wind  blows  outwards 
from  the  shower  below  in  all  directions,  just  as  it  should  do  on  sup- 
position of  its  descent  in  the  middle  of  the  shower.     I  answer,  this 
18  undoubtedly  true,  but  the  descending  of  the  air  is.  not  the  cause 
of  the  cold,  but  the  cold  is,  in  part,  the  cause  of  the  descending  of 
the.  air.     I  say  in  part,  for  it  is  partly  caused  by  the  impulse  of  the 
drops  of  rain  in  falling  through  the  air.     But  it  may  be  asked,  how 
is  the  air  cooled?    The  answer  is  easy.    By  the  rain  itself  descend- 
ing from  a  great  height,  in  'many  cases  much  beyond  the  region  of 
congelation,  which  in  this  climate  is  not  much  above  two  miles  and 
a  fifth.     Being  poured  out  in  this  cold  region  it  descends  into  the 
warm  air  below,  cools  it  down  in  some  degree,  and  in  cooling  it  dis- 
sipates into  vapour:  meantime  another  and  another  flood  succeeds, 
until  finally  the  air  is  cooled  down  almost  to  the  dew  point,  when  the 
rain  which  descends  from  above  now  reaches  the  earth,  and  the 
whole  column  of  air  under  the  cloud  being  now  cooled  many  degrees 
lower  than  the  surrounding  air,  descends,  and  in  descending  spreads 
out  below,  and  produces  a  wind  in  all  directions  from  the  rain.    It 
-is  not,  however.,  to  be  supposed,  tliat  the  wind  at  the  surface  of  the 
earth  will  extend  to  any  great  distance  from  the  shower;  for  the  great 
condensation  of  the  column  of  air  under  the  cloud,  and  the  still  greate. 
condensation  of  vapour  in  the  cloud,  will  cause  the  air  from  the  sur» 
rounding  regions  to  flow  towards  the  cloud;  and  this. any  person  who 
attentively  observes  the  phenomena  which  attend  a  summer's  shower, 
may  readily  discover. 

Do  mountains  then,  it  may  be  asked,  produce  no  effect  on  climate? 
Yes,  certainly;  not  so  much  by  changing  the  temperature  of  the  air 
crossing  them,  as  by  causing  a  diminished  flow  of  air,  especially  near 
the  surface  of  the  earth,  from  one  climate  to  another.  The  Rocky 
mountains  for  instance,  by  the  winds  which  blow  from  the  great  Pa- 
cific ocean,  cause  the  summers  on  the  eastern  side  to  be  warmer, 
and  the  winters  to  be  colder,  than  they  would  be,  if  there  were  no 
obstacle  presented  to  these  prevalent  west  winds;  for  it  is  too  well 
known  to  need  discussion  here,  that  sea  breezes  render  climates  sub- 
jected to  them,  more  temperate,  both  in  summer  and  winter.  This 
accounts  in  the  most  simple  and  satisfactory  manner,  for  the  mild- 
aess  of  the  winters,  and  the  coolness  of  the  summers,  on  the  western 
coast  of  Europe,  in  high  latitudes,  where  the  predominating  winds 
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are  from  the  wtet,  when  cornered  to  the  aeToritj  of  both  vmttn 
and  sumroera  on  the  eastern  coast  of  North  America  od  the  same  lati- 
tudes. The  ocean  being  warmer  in  winter,  and  cooler  in  sammer, 
than  the  continents  on  the  same  latitades,  the  wind  which  blovs 
over  the  Atlantic,  when  it  reaches  the  shores  of  Europe,  must  par* 
take  of  this  mild  temperatare. 

A  question  here  naturally  presents  itself.  Is  the  cooling  effect 
of  the  air  from  the  ocean  on  the  coast  of  Earope  as  great  in  the  sam- 
mer,  as  the  warming  effect  in  winteif  Or,  in  oth^  words,  is  the 
mean  temperature  of  the  year  the  same  in  Europe  and  America?  Mr. 
Leslie  answered  this  question  in  the  affirmatt¥e.  Bat  it  is  now  ss- 
oertained  by  actual  obserration  that  Quebec  is  as  cold  as  StockholB^ 
though  the  latter  is  nearly  13  degrees  of  latitude  further  north;  and 
that  Cambridge,  U.  S.,  has  the  sane  mean  annual  temperature  of 
London,  thoush  the  latter  is  9  degrees  further  north.  If  we  examine 
why  the  sea  changes  its  temperatare  for  the  different  seasons  iess 
than  the  land,  we  shall  discoyer  that  the  difference  between  its  tern* 
perature  and  that  of  the  land  is  much  greater  in  winter  than  in  sum- 
mer; and,  consequently,  the  heatius  effect  of  the  air  which  blows 
from  it  on  the  land  in  the  winter,  wUl  be  much  greater  than  the  cool- 
ingeffect in  summer. 

The  reason  why  the  sea  is  colder  than  the  land  in  summer  is,  be- 
cause the  rays  of  the  sun  penetrate  and  heat  the  water  to  the  depth 
of  many  feet,  whilst  on  land  their  influence  is  spent  in  wanning  the 
yery  surface.  Some  effect  also  may  be  produced  by  the  mixing  of 
the  water  by  agitation,  and  also  by  eyaporation,  which  may  be  sup- 
posed to  be  greater  at  sea  than  on  lanci.  But  the  whole  amount  in 
summer  cannot  be  near  so  great  as  in  wiater,  for  in  the  aotnmB,  as 
soon  as  the  surface  of  the  water  begins  to  be  cooled  down  in  the 
slightest  degree,  it  unks,  by  its  greater  specific  grayity,  and  the 
warmer  water  below  takes  its  f^ace,  until  the  whole  mass  of  wa- 
ter, to  the  very  tiottom,  is  cooled;  and  from  this  principle  akme,  the 
temperature  of  the  sea  at  the  surface  will  be  preseryed  many  d^;rces 
aboye  that  of  land  during  winter.  But  this  is  not  all;  the  specific 
gravity  of  the  colder  sea  water  at  the  north  being  greater  than  that 
of  the  water  at  the  south,  will,  by  hydrostatic  pressure,  cause  a  cnr- 
rent  of  water  at  the  bo'ttom  of  the  ocean,  from  the  north  towards  the 
south,  which  must  cause  a  current  in  the  contrary  direction  at  the 
surface,  and  all  these  effects,  aided  by  the  Gulf  Stream,  will  keep 
the  temperature  of  the  sea,  in  high  latitudes,  many  degrees  higher 
than  tlie  land.  Nor  is  this  merely  hypothesis.  Baron  Humbolt  says 
he  has  found  the  temperature  of  the  sea  at  great  depths,  even  in  the 
torrid  zone,  as  low  as  45  Fah.  Now  this  can  only  be  accounted  for 
by  supposing  an  under  current  from  high  to  low  latitudes.  For  this 
stratum  of  cold  water  lies  between  a  temperature  of  80^  at  the  aor- 
face,  and  a  temperature  below  increasing  about  one  degree  for  eyery 
50  feet  of  descent,  as  is  abundantly  proved  by  the  re^lariy  increase 
ing  temperature  of  mines  in  their  descent.  See  Cordier  on  Tempera- 
ture, &c. 
Now  if  this  cold  water  at  the  bottom  of  the  ocean  were  not  sop- 
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plied  whh  water  from  high  latUudes,  it  certainlj  would  acquire  the 
same  temperature  aft  that  at  the  surfacei^  . 

In  the  month  of  December,  Jonathan  Williams,  in  passing  from 
the  United  States  to  Great  Britain,  found  the' temperature  of  the 
Gulf  Stream  70%  the  open  ocean  60%  and.  near  the  coast  of  England 
48.  If  we  suppose  the  mean  temperature  e^  the  whole  ocean  between 
Quebec  and  England  to  be  56,  it  will  be  about  40  degrees  warmer 
than  the  temperature  of  Quebec  at  that  seasoa  of  the  jear.  Again, 
bf  a  similar  investigation,  thoush  I  have  noit  (he  exact  data  before 
me,  I  have  no  doubt  it  will  be  found,  that  the  ocean  is  at  most  not 
more  than  10  degneies  colder  during  the  summer,  between  those  two 
places,  tha>i  the  mean  temperature  of  Quebec  for  that  time.  Thus, 
upon  the  whole,  it  is  manifest  tliat  the  coast  of  Europe  will  be  more 
heated  by  the  air  from  the  ocean  during  winter  than  it  will  be  cooled 
during  summer.  If  we  had  the  exact  temperature  of  the  ocean  in  the 
north,  and  also  in  the  south,  and  the  mean  depth,  it  would  be  easy  to 
calculate,  from  the  principles  of  hydrostatics,  how  much  lower  than  a 
mean  height  the  surface  of  the  water  in  the  north  stands  from  its 
greater  specific  gravity  than  that  of  the  south,  and  the  velocity  of 
Uie  current  below,  towards  the  south,  and  of  the: current  above,  to- 
wards the  north,  could  easily  be  deduced.  In  the  mean  time,  I  con- 
tent myself  by  indicating  the  principle,  and  assigning  a  few  reasons 
for  believing  that  the  depression  of  the  surface  oi  the  sea  in  the  fri- 
gid zone,  below  that  of  the  torrid,  is  not  less  than  27i  feet.  The 
mean  temperature  of  the  ocean,  within  the  arctic  circle,  cannot  be 
far  from  $£%  for  it  never  rises  much  above  it,  and  cannot  fall  much 
below  it,  without  freezingi  for  the  temperature  of  the  freezing  point 
is  stated  in  the  books  at  29,  though  Capt.  Parrv  found  it  aslow  as 
£5,  at  great  depths,  on  the  west  side  of  Greenland,  when  the  tem- 
perature of  the  surfoce  was  32.*  At  the  tropic  of  Cancer  it  is  about 
75°,  that  is,  43°  warmer  than  the  former. 

Now  water  at  32°  is  about  J^  or  ^  denser  than  water  at  the  boil- 
ing point  212°:  wherefore  if  the  contraction  was  equable,  ftll  the  way 
down  from  the  boiling  point  to  the  freezing  point,  the  density  of  arc- 
tic water  would  be  about  ^  greater  than  tropical  water.    But  be- 

*  In  the  saine  latitudes,  Capt.  Scoresby  found  on  the  east  side  of  Greenland, 
the  temperature  of  tlie  sea  gradually  increase  at  great  depths,  that  ^f  the  sur- 
face being  32.  If  it  should  be  discovered  that  the  outlet  to  Baffin's  bay  is  not 
so  deep  as  Capt.  Parry's  observation  extended,  it  will  afford  a  satisfactory  ex- 
planation of  thejow  temperatures  of  the  water  at  great  depths  in  Baffin's  bay. 
For  as  it  is  known  that  sea  water  does  not  follow  the  law  of  fresh  water,  which 
begins  to  expand  when  cooled  below  40,  but  goes  on  contracting  by  cold,  even 
down  to  18  Fah.,  provided  it  does  not  congeal  till  it  arrives  at  that  tempera- 
ture, which  it  will  not  do  if  it  is  kept  perfectly  still.  Now  the  water,  as  it  cools 
and  condenses  in  the  winter,  sinks  and  carries  its  temperature  with  it,  &nd  as 
by  hypothesis,  the  outlet  to  the  bay  is  too  shallow  to  allow  it,  b^  hydrustatic 
pressure,  to  flow  towards  the  equator,  it  lies  still  at  the  bottom,  and  like  the 
lake  of  Geneva,  and  some  of  the  lakes  of  Scotland,  whose  waters  at  the  bottom 
are  about  41  or  42,  it  retains  this  temperature  throughout  the  year.  Quere-^ 
Poes  not  Capt.  Parry's  observations  prove,  that  the  temperature  of  the  firees- 
ing  point  of  sea  water  is  lowered  by  pressure? 
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cause  the  contraction  is  less  at  low  temperatures  than  at  high,  let  it 
be  only  one-third  this  quantity,  that  is  ^^,  then  will  the  polar  sea 
stand  below  the  level  or  th^eauatorial  -^  of  the  whole  depth. 

If  now  we  suppose,  as  Dr.  Young  has  demonstrated  from  the  Te- 
locity of  the  tidal  wave,  that  the  mean  depth  of  the  sea  is  15840  feet, 
or  three  miles,  we  shall  have  the  difference  between  the  pohur  and 
equatorial  level  of  the  ocean,  in  case  of  equilibrium,  57  feet  But 
as  a  current  above  to  tl«a north,  and  one  below  to  the  sooth,  most  take 

Jilace,  the  difference  of  4<Crvel  will  be  only  half  this  quantity,  or  27i 
eety  as  stated  above.   -*>• 

It  may  be  objected  to  this  theory,  that  no  such  superficial  current, 
with  the  exception  of  the  Gulf  Stream,  from  the  south  to  the  north, 
is  known;  on  the  contrary,  it  is  known  that  large  masses  of  ice  are 
found  in  latitudes  far  south  of  the  arctic  circle,  which  had  floated 
south  on  the  surface  of  the  sea;  that  it  is  reasonable  to  suppose  that 
the  surface  of  the  lea  at  the  equator  should  stand  constantlj  Jower 
than  that  of  polar  seas,  on  account  of  the  superior  evaporation  there, 
which  is  about  six  feet  a  year  more  in  the  former  than  in  the  latter 
climate,  and  that  the  current  is  actually  known  to  be  from  the  He- 
brides to  Spain.  (  grant  the  correctness  of  all  these  facts,  and  it 
may  be  added,  that  the  immense  quantity  of  ice  and  snow  which  is 
melted  in  the  polar  regions,  during  the  summer,  and  which  runs  down 
into  the  ocean,  must  raise  it  a  little  above^its  mean  level,  and,  as  is 
proved  by  fact,  actually  invert  the  course  of  the  current,  in  the  east- 
em  part  of  the  Atlantic. 

Notwithstanding  all  this,  we  have  no  reason  to  believe  there  is  as 
much  water  flowing  south  on  the  eastern  side  of  the  {Atlantic,  as 
there  is  north  on  the  western  side  at  the  surface;  and  besides  all  the 
latter  facts  ivhich  tend  to  diminish  the  superficial  current  to  the  north, 
operate  to  increase  the  current  below  towards  the  south. 

Thus  hav<:  1  shown  clearly,  from  theory,  that  the  mean  temperature 
of  the  Atlantic,  in  high  latitudes,  must  be  greater  than  that  of  the  land 
on  the  same  latitudes;  consequently,  the  country  to  the  leevfard  most 
have  its  mean  annual  temperature  increased. 

I  come  now  to  discuss  the  subject  of  rain,  the  most  important  of 
all  meteoric  phenomena,  bat  one  which  has  never  yet  been  satisfac- 
torily explained.  Before  I  bring  forward  my  own  theory,  I  will  ob- 
serve that  the  only  theory  which  has  ever  been  advanced,  possessing 
any  plausibility,  is  that  of  Dr.  Hutton. 

The  Doctor  had  observed  that  it  frequently  rained  after  he  observ- 
ed two  currents  of  air  moving  for  some  time  in  different  directions; 
and  he  deserves  great  credit  fof  anticipating  a  fact  which  has  since 
been  amply  demonstrated  by  experiment,  that  if  two  masses  of  air, 
of  different  temperatures,  saturated  with  moisture,  were  mingled  to- 
gether, the  united  mass,  with  its  common  temperature,  could  not 
contain  all*the  moisture  which  they  contained  before  the  union  in 
the  form,  of  vapour,  and  of  course  there  would  be  a  precipitation. 
Hence  the  Doctor  inferred,  that  it  was  only  necessary  for  large  mass- 
es of  air,  containing  as  much  aqueous  vapour,  or  nearly  as  much,  as 
they  could  hold,  to  be  mingled  together,  and  rain  would  be  the  conse- 
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quence.  This  fntngling  he  supposed  actvallj  took  place  when  a  cur* 
rent  above  and  a  current  below  blew  for  some  time  in  different  direc* 
tions.  Such  was  the  plausibility  of  this  theory  that  as  soon  as  it  was 
announced  it  was  universally  received  by  philosophers,  and  after  the 
assumption  of  the  mingling  of  airs  of  different  temperature's  produc- 
ing deposition  was  demonstrated,  the  hypothesis  was  deemed  to  rest 
on  the  solid  basis  of  fact.  I  admired  the  theory  for  its  beauty,  and 
never  doubted  for  a  moment  the  justness  of  it,  until  I  discovered  that 
(he  dew  point  frequently  falls  just  before  a  rain. 

This  phenomenon  was  so  contrary  to  my  anticipations,  that  it 
could  not  fail  to  arrest  my  attention.  If  the  air  was  simply  mingled 
together  between  the  two  currents,  blowing  in  different  .directions,  I 
could  see  no  reason  for  the  great  and  rapid  diminution  of  vapour  in 
the  regions  below  the  clouds;  for  I  have  known  the  dew  point  to  fall 
fourteen  degrees,  in  the  space  of  an  hour,  just  before  the  rain  com- 
menced; though,  as  I  afterwards  ascertained,  it  was  raining  very  hard 
during  this  very  hour,  within  a  few  miles;  and  at  another  time  it  fell 
20  degrees  in  24  hours,  before  it  began  to  rain,  and  when  it  began  to 
rain  it  was  about  90  degrees  below  the  temperature  of  the  air.  By 
submitting  these  facts  to  a  careful  examination,  I  was  enabled  to 
form  a  true  theory  of  rain,  which  I  will  communicate  in  a  few  words, 
after  I  shall  have -submitted  Dr.  Hutton's  to  a  critical  investigation. 
If  any  one  will  consider  carefully,  he  may  perceive  that  two  cur* 
rents  of  air  may  move  in  opposite  directions,  one  above  from  the 
north,  and  one  below  from  the  south,  for  many  hours  and  even  days, 
.  without  interfering  much  with  each  other's  motion,  or  minglins  to* 
eether  in  any  great  degree.  For  the  very  central  stratum  of  air 
between  them  will  be  stationary,  and  that  on  each  side  contiguous  to 
this  thin  motionless  stratum  will  move  very  slowly,  and  that  a  little 
further  removed  from  the  centre  will  move  a  little  faster,  until  at 
the  distance  of  a  few  yards,  one  hundred  at  most,  the  currents 
will  move  unimpeded  and  unmineled.  I  think  any  one  who  considers 
this  case  carefully  and  impartially,  will  grant  that  a  stratum  of  100 
yanls  in  thickness,  is  as  much  as  could  ever  be  mingled  by  different 
currents,  moving  even  in  op;»osite  directions  for  many  days.  If 
this  should  be  granted  it  will  be  manifest,  that  under  the  most 
favourable  circumstances,  when  the  currents  of  air  mingled  together 
were  nearly  saturated  previous  to  their  union— only  a  very  thin 
cloud  couldi  be  formed,  which  sinking  down  into  the  air  below  Would 
be  immediately  dissolved  if  the  temperature  of  this  air  should  be  at 
all  above  the  dew  point,  which  is  always  the  case.  But  lest  the 
position  taken  above  should  not  be  granted  me,  and  some  should 
think  that  a  much  larger  quantity  of  air  is  mingled  by  different  cur- 
rents, let  us  put  an  extreme  case,  and  suppose  1000  feet  thick 
between  the  two  currents,  minsled  together.  Let  us  suppose  also, 
what  will  certainly  be  allowed  to  be  an  extreme  case,  that  these 
two  currents  differ  in  temperature  20  degrees,  the  temperature  of 
the  lower  one  being  sixty,  and  the  temperature  of  the  upper  one  forty. 
Let  us  calculate,  on  known  principles,  how  much  water  would  be 
precipitated  if  both  these  currents  had  been  saturated,  previous  to 
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mixture.  Bj  examininr  the  table  at  the  end  of  this  article,  it  will 
be  seen  that  a  cubic  incn  of  air  whose  dew  poiot  is  sixty*  contaias 
.00338832  grains  of  water,  and  a  cubic  inch  whose  d^w  |»oint  is  fifty, 
contains  .00246714  grains;  wherefore  a  cubic  inch,  whose  tempera- 
ture was*  reduced  from  60  to  50  will  precipitate  the  difference  be- 
tween these  two  quantities;  that  is,  .000d2118  grains,  and  the  500 
feet  in  height  will  precipitate  for  every  square  inch  of  honzontal  sar- 
face  6000  times  .00092118,  or  5.52708  grains.  Moreover,  a  cubic 
incli  of  air  of  which  the  dew  point  is  forty,  contains  .00178229  grains 
of  water,  and  this  subtracted  from  the  quantity  contained  in  a  cobic 
inch  whose  dew  point  is  fifty,  as  shown  above,  leaves  .00068485 
ip^ins,  which  is  the  quantity  that  will  be  taken  up  for  every  square 
inch  of  horizontal  surface  and  inch  of  perpendicular  height  of  the  500 
feet,  whose  temperature  is  elevated  from  40""  to  50'',  giving  a  total 
of  4.109.10  irrains.  Subtract  this  from  5.52708,  the  quantity  precipi- 
tated from  tne  500  feet  whose  temperature  was  depressed,  and  (here 
will  remain  1.41798  grains,  for  the  whole  quantity  of  rain  per  square 
inch  produced  by  this  mixture  of  1000  feet  perpendicular  hei^t  of 
air;  not  quite  a  grain  and  one-half  on  a  square  inch  of  surface:  and 
even  this  small  quantity  would  be  diminished  by  a  principle  not  taken 
into  the  account  in  the  above  calculation,  namely,  if  two  equal  mass- 
es of  air  saturated  with  vapour  of  different  temperatures  be  mingled 
together,  the  temperature  of  the  mixture  will  be  above  the  mean,  for 
the  vapour  which  is  precipitated  will  raise  the  temperature  by  the 
evolution  of  latent  caloric.  Now  as-  the  lower  portion  of  the  atmo- 
sphere is  never  saturated  with  vapour,  excepting  when  there  is  a  fog, 
this  minute  portion  of  rain,  as  formed  above,  would  not  fall  many  feet 
in  the  air  below,  until  the  whole  of  it  would  be  turned  to  vapour  again, 
and  none  of  it  would  reach  the  earth.  Thus  have  I  shown,  by  calcu- 
lation from  established  principles,  that  rain  could  not  be  produced 
by  the  mixing  of  even  much  larger  portions  of  atmospheric  air,  than 
are  likely  to  be  mixed  by  currents  moving  in  different  directions, 
even  when  these  currents  are  saturated,  a  circumstance  which  seldom, 
or  perhaps  never,  takes  place  in  nature. 

Another  theory  of  less  celebrity  has  been  advanced  by  Mr.  Morin. 
According  to  this  author,  rain  can  only  be  produced  by  compression 
of  the  air  into  a  smaller  space,  as  where  it  is  forced  against  the  sides 
of  mountains  bj  winds:  or  by  refrigeration,  caused  by  radiation 
from  the  cloud  itself.  Now  most  unfortunately  for  the  first  part  of 
this  theory-<->even  if  we  grant  that  air  is  condensed  by  winds  aniinst 
the  sides  of  mountains— experiment  proves  that  the  increase  of  beat 
by  condensing  air  always  increases  its  power  of  containing  vapour. 

And  as  to  the  second  part  of  the  theory-— refrigeration  by  radia- 
tion from  the  cloud  itself—- it  is  defective  in  not  accounting  for  the 
formation  of  the  cloud.  And  even  after  a  cloud  is  formed  it  is  not 
at  all  likely  that  radiation  from  it  is  more  rapid  than  from  the  sur- 
face of  the  earth  in  a  clear  night.  Now  we  Know  from  the  pheno- 
menon of  dew  that  this  radiation  is  too  slow  to  account  for  the  rapid 
formation  of  rain,  as  it  occurs  in  nature. 

It  remains  now  to  show  the  true  cause  of  rain. 

It  is  caused  by  the  rush  of  the  vapour  itself,  from  the  warm  cur- 
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rent  of  air  where  it  is  denser  and  more  tense,  into  the  cold  current 
of  air,  where  it  is  immecliatel  j  condensed  into  water. 

The  proof  of  this  depends  upon  two  facts.  First,  the  great  dis- 
covery of  Dalton,  that  vapour  forms  an  atmosphere  of  its  own,  the 
particles  of  which  press  onlj  on  each  other;  and  consequently  the 
superior  strata  of  vapour  are  not  buoyed  up  by  the  atmospheric  air, 
but  are  supported  entirely  by  the  elasticity  of  the  vapour  below; 
and  secondly,  the  actual  depression  of  the  dew  point  sometimes 
just  before  a  rain. 

What  resistance  air  makes  to  vapour  passing  through  it,  or  what 
is  the  greatest  velocfty,  with  which  vapour  can  passthroush  a  given 
mass  of  air,  with  a  given  tension,  I  have  not  been  able  to  determine; 
but.  that  it  does  pass  with  considerable  velocity,  the  falline  of  the 
dew  point  14°  in  one  hour,  affords  abundant  proof.  Now  this  rush 
of  vapour,  into  the  cold  current  of  air,  answers  the  purpose  of 
mingling  the  two  currents  together,  in  producing  a  common  tempera- 
ture; for  the  vapour  in  condensing  into  water  in  the  cold  current, 
gives  out  its  latent  heat,  and  when  it  falls  down  into  the  warmer 
current  below,  it  cools  it  both  by  its  own  temperature  being  lower, 
and  by  evaporating  again,  provided  the  current  below  is  not  satu- 
rated; and  this  process  goes  on,  raining  above,  and  evaporating 
below;  the  point  of  deposition  ascending,  and  the  point  of  evapora- 
tion descending,  until  finally  the  rain  reaches  the  earth,  just  as  the 
stratum  below  is  cooled  down  very  near  the  dew  point.  And  this 
is  what  takes  place  in  every  rain  which  is  caused  by  a  cold  current 
above,  and  a  warm  current  below,  movine  in  different  directions. 
Lest  I  might  be  misunderstood,  by  a  cold  current  above,  I  mean 
one  colder  than  that  which  is  due  to  the  elevation,  that  is,  more  than 
one  degree  colder  for  every  hundred  yards  of  elevation.  If  a  rain 
should  occur  from  the  warm  current  being  above,  and  the  mater 
density  of  vapour  in  it,  then  the  dew  point  will  rise  before  the  rain 
^•the  vapour  nelow  being  rendered  more  dense  by  the  pressure  of 
the  superior  quantity  of  vapour  above. 

But  there  is  another  way  by  which  rain  is  produced,  and  that  is  by 
the  gradual  increase  of  vapour  in  the  atmosphere,  until  it  rises  into  a 
temperature  too  low  to  correspond  with  its  density ;  for  the  elasticity 
of  vapour  being  much  greater  than  that  of  air,  its  density  does  not 
decrease  in  ascending  as  fast  as  the  temperature;  which  has  been 
fully  illustrated  by  Mr.  Daniell.  Rain  is  produced  by  this  cause, 
generally,  in  those  parts  of  the  torrid  zone  where  it  rains  every  after- 
noon. The  vapour  eoes  on  increasing  both  in  quantity  and  elasticity 
from  heat,  till  the  hottest  part  of  tne  day,  soon  after  which,  the 
upper  part  of  the  vaporic  atmosphere  begins  to  condense  into  water, 
by  being  thrust  up  by  its  own  elasticity,  into  a  region  of  cold,  below 
its  dew  point;  and  as  the  air  below  is  almost  saturated,  the  drops  of 
rain  coming  down  Into  it,  colder  than  the  vapour  there,  condense  a 
portion  of  this  vapour,  and  thus  increase  in  size  until  they  descend 
Into  air,  whose  dew  point  is  four  or  five  degrees  below  the  tempera- 
ture of  the  air,  which  is  generally  the  case  near  the  surface  of  the 
earth.     The  rains  near  the  equator,  where  there  can  hardly  be  cold 
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curreDts  of  air  abore,  I  think  must  all  be  caused  in  thia  way ;  bot 
ID  our  dimatCi  we  may  expect  to  &ee  rains  often  produced  bj  cold 
currents  of  air  overlapping  warm  ones — and  such  rains  laaj  always 
be  predicted  by  the  falling  of  the  dew  point.  Every  ram  which 
occurred  last  Aprili  was  preceded  by  a  fail  of  the  dew  point,  from 
6  to  24  hours  before  the  commencement  of  the  rain.  .During  May, 
June  and  July,  the  rains  have  been  of  the  equatorial  character;  the 
dew  point  has  gjeoerally  risen  gradually  to  about  seventy-two  or 
three — that  is  within  about  two  or  three  degrees  of  the  mean  tem- 
perature of  the  day,  soon  after  which  it  commenced  raining — some- 
times with  a  slight  fall  of  the  dew  point  just  before  the  rain*— and 
only  once  with  a  sudden  rise  of  three  degrees,  just  before  the  rain 
commenced. 

One  phenomenon  worth  mentioning  is,  that  on  the  SSd  of  Jane, 
I  observed  the  clouds  moving  in  ditferent  directions,  the  cirrus  or 
upper  clouds  were  coming  from  the  south-west  and  Uie  lower  from 
the  north.  I  have  observed  the  upper  clouds  ever  since  that  period 
(two  days  excepted,  in  which  there  were  none,}  constantly  coming 
'  from  that  direction  or  from  the  west  or  some  point  between  these 
extremes,  and  it  is  now  the  third  of  August  During  this  time  the 
wind  below  has  blown  from  every  point  of  the  compass.  On  the 
second  of  August,  the  lower  clouds  moved  rapidly  all  day  from  the 
south,  and  the  upper  very  slowly  from  tlie  west,  in  the  night  there 
was  some  rain,  and  the  next  morning  the  lower  clouds  were  moving 
rapidly  from  the  north-west  by  north,  and  the  upper  clouds  were 
moving  from  the  south-west.  Both  these  changes  indicated  to  me 
that  a  great  rain  had  taken  place  to  the  north.  For  when  a  large 
portion  of  vapour  is  condensed  into  rain,  the  diminution  of  volume 
which  takes  place  can  more  easily  be  supplied  by  the  subsidence  of 
the  air  over  the  cloud,  than  it  can  by  the  air  from  the  sides,  wkuch 
meets  with  much  resistance  from  the  obstacles  on  the  surface  of  the 
earth.  Therefore,  the  column  of  air  immediately  over  the  cloud 
will  sink  whilst  it  is  raining,  and  the  air  at  the  surface  of  the  atmo- 
sphere will  run  towards  the  cloud  in  all  directions  to  restore  equili- 
brium. Nor  will  it  stop  exactly  at  the  moment  when  equilibrium  is 
restored;  it  will  accumulate  where  it  was  depressed  before — ^the 
barometer  will  rise,  and  the  air  near  the  surface  of  the  earth  will  be 
pressed  outwards  in  all  directions,  from  the  region  where  it  rained, 
and  it  will  carry  with  it  a  great  depression  of  the  dew  point — and 
some  depression  also  of  the  temperature  of  the  air.  All  these 
occurrences  have  taken  place,  and  I  anticipate,  with  great  certainty, 
the  report  of  a  great  rain  on  the  night  of  the  second  of  August,  hav- 
ing occurred  some  place  to  the  north  of  Philadelphia.  I  never  yet 
have  failed  in  predicting  in  what  quarter  the  rain  took  place,  when 
the  phenomena  were  so  marked  as  they  have  been  in  the  present 
case.  What  I  have  said  of  tlie  air  bein^  cooler,  which  blows  from 
the  rain,  is  not  to  be  understood  as  recognising  the  principle,  asseKed 
by  some  writers,  that  it  is  colder  because  it  comes  from  the  upper 
regions  of  fie  air — thai^  I  consider,  I  have  demonstrated  to  be  incoc^ 
rect--it  is  colder  because  the  rain  descending  from  a  great  height 
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cools  the  stratum  of  air  under  the  cload,  and  this  is  chiefly  the  air 
that  dlfiuses  itself  laterally.  Indeed,  as  was  shown  before,  the  air  in 
the  cloud  itself  during  the  condensation  of  the  vapour  into  drops  of 
rain,  is  made  warmer  by  the  evolution  of  the  latent  caloric  of  the 
vapour,  and  this  is  one  reason,  perhaps  the  only  one,  that  a  pound  of 
air  (1  do  not  say  a  eallon,)  contains  more  caloric  in  the  upper 
regions,  than  a  pound  Below.  If  I  have  not  been  successful  in  con- 
vincing gentlemen  who  have  embraced  the  opposite  doctrine,  I  will 
ask  them  to  explain  why,  on  their  principles,  the  air  ceases  to  blow 
downwards  immediately  after  it.ceases  to  rain  ?  If  the  whole  column 
of  air  is  colder  and  denser  in  consequence  of  having  descended,  than 
the  air  surrounding  it,  which  has  not  descended,  it  should  continue 
to  blow  downwards  for  ever,  on  the  principle  of  greater  specific 
gravity;  for  the  air  would  manifestly  now  in  above,  to  preserve  the 
level  at  the  surface  of  the  atmosphere. 

I  do  not  purpose  to  enter  upon  the  subject  of  the  trade  winds  at 
present;  but  I  may  simply  observe  that  if  I  have  been  successful  in 
showing  that  any  theory,  to  account  for  the  semi-diurnal  fluctuations 
of  the  barometer,  which  assumes  for  its  basis  an  alternate  increase 
and  diminution  of  gravitating  matter  over  the  barometer,  is  utterly 
without  foundation.  Professor  Mitchell  will  discover  that  it  contains 
also  a  refutation  of  his  doctrine  of  vortexes.  Besides  if  I  under- 
stand the  Professor's  reasoning,  and  also  his  statement  that  the  air 
at  the  surface  of  the  atmosphere  in  the  torrid  zone  runs  easiwardly 
from  noon  and  not  westwardly,  it  will  follow,  that  the  barometer 
will  stand  higher  some  time  after  noon — than  some  time  before  it— 
which  is  not  the  fact. 

The  able  reviewer  (Professor  Renwick,  I  believe,)  of  Mr.  Daniel!, 
Am.  Quarterly  Review,  for  March  1828,  will  discover  also  that  he  was 
too  hasty  in  admitting,  that  as  soon  as  the  sun  heats  the  air  hotter 
than  that  in  surroundipg  parts,  the  barometer  falls,  and  the  air  be^* 
gins  to  move  in  all  directions  towards  the  heated  part,  when  in  fact 
the  $rst  effect  of  heating  air  is  the  very  reverse  of  this,  both  as  to 
the  barometer  and  the  motion  of  the  air ;  for  the  barometer  will  rise, 
and  the  motion  of  the  air  will  be  in  all  directions  from  the  centre  of 
greatest  heat;  and  before  the  current  can  begin  to  move  the  other 
way,  the  air  must  have  had  time  to  run  off*  above,  so  that  the  mass 
of  gravitating  matter  may  be  diminished  over  the  heated  part  This 
latter  effect  however  will  not  itave  time  to  take  place,  if  the  point  of 
greatest  heat  moves  with  a  velocity  of  a  thousand  miles  an  hour; 
for  then,  as  was  shown  above,  the  air  will  not  have  time  to  spread 
itself  over  surrounding  regions.  Professor  Olmsted  of  Yale  Col* 
lege,  who  has  written  on  the  causes  of  hail,  will  also  perceive  how 
easy  it  is  to  account  for  this  meteor  by  admitting  the  fact  that  dense 
vapour  in  one  stratum  of  air  may  permeate  another  stratum  where  it 
is  less  dense,  and  very  cold,  with  great  tepidity — which,  independent 
of  theory,  is  rendered  very  probable  by  my  observations  on  the 
dew  point.  The  French  also  may  learn  to  lay  aside  their  para- 
greles;  for  unless  they  can  prevent  cold  strata  of  air  from  overlap.- 
ping  warm  ones^  or  prevent  the  vapour  from  shooting  up  into  these 
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cold  strata  bj  its  own  eiaaticitj,  thej  will  aerer  be  able  to  prerent 
hail.    ' 

As  to  the  settling  of  moisture  on  a  tumbler  of  cold  well  water,  being 
a  sign  of  rain,  which  is  believed  in  roanj  other  places  besides  New 
Haven— there  have  been  but  seven  days  in  the  months  of  June  and 
July,  in  which  this  would  not  have  been  given  to  anj  one  who 
^*  seeketh  after  a  sign,"  for  the  dew  point  was  above  fiftj-five,  the 
common  temperature  of  well  water,  on  every  other  day. 

Notwithstanding  the  fallacy  of  the  New  Haven  sign,  it  is  to  obser- 
vations on  the  rise  and  fall  of  the  dew  point  that  we  must  look  for 
means  to  predict  the  weather^  and  if  this  point  is  faithfully  attended 
to,  the  result  will  be  success. 

The  following  table  is  extracted  from  the  Edinburgh  Encyclopedia^ 
article  Hygrometer^  and  is  referred  to  in  the  preceding  essay. 
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Description  of  Lieut.  Cook^s  method  of  converting  a  Boat  used  for 
ordinary  purposes  into  a  Life  Boat^  at  pleasure.  Communicated 
by  the  inventor. 

Notwithstanding  that  manj  plans  for  life  boats  for  ships  have 
been  offered  to  the  notice  of  the  public,  and  that  some  have  been  par- 
tially introduced  into  the  rojal  navj,  to  the  best  of  the  inventor's 
knowledge,  there  is  not,  at  the  present  moment,  a  boat  adopted  by 
any  service,  whether  British  or  foreign,  naval  or  mercantile,  calcu- 
lated to  despatch  in  a  gale  of  wind,  either  to  board  a  vessel  at  sea, 
to  pick  up  a  man  who  may  have  fallen  overboard,  or  to  send  through 
a  heavy  surf  to  the  shore,  however  great  may  be  the  case  of  emer- 
gency, although  thousands  of  men  have  perished  in  such  attempts  I 

To  carrv  alifeboat,  in  addition  to  the  usual  complement  of  boats, 
is  out  of  tne  question;  want  of  room  alone  is  a  sufficient  objection. 
To  take  one,  instead  of  another  used  for  ordinary  purposes,  but 
which  is  not  equally  convenient  and  serviceable  for  common  use, 
would  also  be  objected  to;  while  those  plans  which  purposed  to  con- 
vert common  boats  into  life  boats,  by  moveable  air  tight  cases,  have 
been  altogether  thrown  aside  as  cumbersome,  and  liable  to  the  fur- 
ther objection  of  becoming  waterlogged  by  the  first  sea  that  broke 
into  them.  It  is  then  in  the  hope  of  having  completely  steered  clear 
of  the  imperfections,  which  the  opinion  of  nautical  men  attached  to 
former  in^nious  contrivances,  that  the  inventor  respectfully  offers 
to  the  notice  of  the  maritime  world  at  large,  a  very  simple,  cheap,  and 
expeditious  mode  of  converting  any  boat  used  for  ordinary  purposes, 
into  a  life  boat,  at  pleasure,  which  cannot  sink,  nor  become  water- 
logged, and  into  which,  when  a  sea  breaks,  it  will  run  out  of  itself, 
without  exertion  on  the  part  of  the  crew.  The^invention  is  not  one 
of  problematical  kind.  It  has  been  tried,  officially  tried,  and  most 
highly  approved  of,  by  an  experienced  and  impartial  officer,  in  a  heavy 
surf  on  beal  beach,  than  which,  a  better  place  could  not  have  been 
selected  by  the  Hon.  Navy  Board.  It  was  tried  in  the  presence  of 
officers  of  almost  every  rank  in  the  navy,  and  in  the  presence  of  the 
first  boatmen  in  the  world,  for  whose  use  it  is  that  Captain  Pigot  haa 
recommended  one  to  be  kept  on  board  the  Gull-stream  light.  The 
Deal  men  declared  it  to  be  their  conviction,  that  had  theynad  a  boat 
on  this  principle,  18  feet  long,  to  have  carried  off*  in  one  of  their 
large  boats,  to  a  vessel  which  was  wrecked  some  time  ago  on  the 
Goodwin  Sands,  the  crew  might  have  been  saved;  whereas,  although 
eleven  of  the  large  boats  succeeded  in  getting  off,  and  actually  an- 
chored to  windward  of,  and  very  near  the  wreck,  it  was  only  to  have 
the  melancholy  and  heart  rending  spectacle  of  beholding  the  crew 
drop  from  the  rigging  one  after  anotner  into  the  sea;  for  owing  to  the 
broken  water  they  dared  not  make  any  further  effort  to  approach  the 
perishing  crew. 

The  invention  consists  principally  in  its  having  a  neat  shelf-piece 
of  wood  round  the  inside,  level  with  the  thwarts,  about  5  inches  wide 
by  U  inch  thick,  containing  a  groove  6  inches  wide,  by  half  an  inch 
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deepi  in  the  middle  of  which  are  metal  pins  or  tK>Iia,18  inches  apart, 
fitted  with  fcrews  and  fineer  outa  at  their  upper  ends.  Bj  these, 
light  metal  battens,  (floted  andemcath^and  of  the  dimeDmons  of  Uie 
groove,)  are  firmljr  secured  down  on  the  edge  of  the  caoTass  ileck, 
when  spread,  as  will  be  hereafter  explained.  On  a  level  with  the 
shelf-piece,  four  or  more  small  brass  circular  screw  scupper  plates,  S 
inches  in  diameter,  and  of  the  thickness  of  the  plank,  are  neatlj  let 
into  the  sides  of  the  boat,  so  as  to  be  perfectly  water  tight  Two 
others,  rather  larger  in  diameter,  are  fitted  through  the  stern.  These 
are  the  only  material  afterations,  and  so  far  from  their  having  tn 
unsightly  appearance  they  are  really  ornamental. 

The  above  description  will  serve  to  show  how  rerj  little  in  ap- 
pearance this  boat  differs  from  those  now  used  for  ordinary  purposes; 
while  in  five  minutes  it  can  be  converted  into  a  life  boat,  simply  by 
spreading  over  the  canvass  deck,  which  is  intended  to  keep  the  wa- 
ter from  getting  tielow  the  thwarts  when  a  sea  Irreaks  into  (he  boat, 
and  which,  in  doubtful  weather,  or  on  detached  service,  may  be  kept 
in  a  cloak  bag  under  the  fore  sheets.  The  water  which  does  not  run 
over  the  gunwale,  escapes,  through  the  scupper  holes.  The  edge  of 
the  canvass  is  bound  all  round  with  thin  leather.  In  the  binding  eye- 
let holes  are  worked,  18  inches  apart,  to  correspond  with  the  posi- 
tion of  the  pins  or  bolts  in  the  groove,  over  which  they  ate  hooked 
previously  to  niacins  on  the  battens,  which,  when  screwed  down  into 
the  groove,  enectudly  prevent  the  water  from  passing  the  edge  of 
ttie  deck. 

Each  rower  has  a  bag  sufficiently  large  to  contain  his  legs^his  feet 
betns  placed  on  the  stretcher:  opposite  to  him  is  a  spare  Im^,  which, 
until  wanted,  maj  be  turned  Inside  out,  and  rolled  up.  l^ere  are 
also  spare  bags  in  the  stern  sheets.  In  very  large  boats,  such  as 
launchers,  an  aperture  in  the  deck  might  be  provided,  properly  se- 
cured, of  sufficient  dimensions  to  admit  the  body  of  a  man,  so  that 
in  a  gale  of  wind,  on  detached  service,  a  part  of  the  crew — the  can- 
vass not  being  air-tight — ^might  rest  under  cover:  or  in  fine  weather, 
m  tropical  climates,  while  thus  employed,  the  whole  of  the  boat  might 
be  covered  over,  excepting  the  stem  sheets,  to  protect  the  men  from 
the  rays  of  the  sun  by  dar,  and  from  the  dews  by  night. 

Lest  the  boat  should  leak,  or  in  the  event  of  any  water  ooxing 
through  the  canvass,  a  hand  pump  is  provided  to  keep  her  free:  pro- 
vision is  likewise  made  for  stepping  tke  masts  When  required. 

The  fenders,  made  of  cork  shavings,  and  In  a  canvass  tube  the 
whole  length  of  the  boat,  are  in  their  construction,  as  well  as  in  their 
mode  of  application,  extremely  simple,  and  were  greatly  approved  of 
at  Deal,  not  only  on  account  of  the  security  they  afford  to  the  boat 
in  going  alongside  a  wreck,  but  on  account  of  the  additional  stability 
they  give;  and  on  account  of  their  capability  to  support  the  crew, 
should  a  hole  by  any  accident  be  knocked  through  the  bottom  of  the  . 
boat. 

An  iron  keel  is  also  provided,  so  fitted  outside,  that  in  the  event 
of  an  emergency,  such  as  knocking  a  hole  through  the  bottom  of  the 
boat,  it  can  be  instantaneously  detatched  by  puliing  a  trigger;  other 
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modes,  however,  of  banatting  the  boat,  may  be  preferred  bj  the  dif- 
ferent commaDders  of  ships.  The  inventor  names  this  for  the  infor-* 
mation  of  soch  as  may  feel  desirous  of  having  it. 


Explanation  of  the  other  inveniiona  adverted  to  in  Ckipt.  PigoVt 

JRq>ort. 

TACKLE  FALL  BLOOK. 

Fis.  1, 4s  a  view  of  the  ^*  tackle 
fall  block,"  the  object  of  which  is 
to  enable  the  crew  to  disengage  the 
boat  from  the  stem,  or  from  both 
head  and  stem  tackle  falls  in  an 
instant,  with  such  precision  and 
'  certainty,  as  to  remove  the  greatest 

Sart  of  the  danger,  connected  with 
espatching  a  boat  in  a  hurry,  or 
in  bad  weather,  a  is  the  hook,  the 
end  of  which  rests  firmly  on  the 
frame  of  the  block  6;  c  is  the  fork 
which  keeps  the  hook  from  turn- 
ing round  at  the  joint  d;  e,/,  are 
two  legs,  the  former  joined  to  the 
fork  c,  the  latter  to  the  pin  of  the 
block  gj  and  are  united  together  bj 
a  rule  joint  at  A.  While  in  their 
present  straight  position,  they  keep 
the  fork,  c,  from  liberating  the  hook 
a$  but  on  the  handle,  i,  beine  pull- 
ed,  the  legs  e,  /,  form  an  angle  like 

the  dotted  lines  in  fig.  4,  when  the  fork  releases  the  end  of  the  hook, 

which  instantaneously  disengages  the  boat. 


SHKET   LIBERATOR. 


Vol.  YIII.— No.  6.— Dkozmber,  1831. 
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Flea.  2  and  S  are  different  views  of  the  ^  sheet  liberator."  This 
siHipre  apparatus  effectual Ij  removes  the  oecessi tv  of  enplojlag  men 
to  stand  bjtlie  sheets^  when  under  a  press  of  sail  in  boats  in  sqaalVj 
weather,  and  when  their  services  may  be  much  needed  at  the  oars.  It 
is  no  uncommon  thing  to  hear  of  boats  being  found  upset,  with  their 
sheets  belajed.  The  inventor  belonged  to  a  frigate  whose  cutter 
was  discovered  in  this  situation;  not  one  of  the  crew,  consisting  of  aa 
.  officer  and  thirteen  men,  escaped !  all  met  with  a  waterjgrave.  The 
liberator  is  fixed  to  the  inside  of  the  boat  nearlj  in  the  position  of 
fig.  d.  The  single  part  of  the  sheet  is  rqve  through  the  aperture y, 
and  belajed  forward.  Should  a  sudden  gust  of  wind  take  the  sail, 
touch  the  lever  k^  and  the  shieve  /  turns  round,  relieving  the  boat, 
by  releasing  the  bight  of  the  sheet,  without  the  danger  of  letting  it 
nj.  Although  the  shieve  turns  freelj,  it  is  prevented  from  comiog 
off  the  spindle  bj  a  small  nut  While  in  the  position  of  fig.  fi,  the 
end  of  the  spindle,  im,  rests  in  the  socket,  n,  of  the  plate,  the  ears,  a, 
of  which,  prevent  the  short  end  of  the  lever  from  being  lifted  up  by 
the  tapping  of  the  saiL 


boat's  oripies  libbrator. 
Kg.  4. 


Fig.  4,  is  a  representation  of  the  <f  boat's  gripes  liberator."  The 
plate  jD,  is  to  be  screwed  or  bolted  to,  and  by,  the  edge  of  the  mizen 
channels.  The  gripes  beins  all  of  one  piece,  a  thimble  is  to  be  seized 
into  the  middle  or  bight:  this  thimble  is  to  be  placed  over  the  hook 
jf,  the  end  of  which  rests  firmly  on  a  stud  cast  in  the  plate  p,  to 
which  the  fork  r,  is  bolted  at  «.  The  fork  bein^  kept  in  its  perpen- 
dicular position  by  the  two  le^s,  t  and  t^  aa  in  €g,  1,  it  prevents  the 
hook  from  turning  round,  until  by  pulling  the  handle  o,  it  is  permit- 
ted so  to  do.  The  two  ends  of  ti)e  gripes  are  passed  from  the  chan- 
nels under  the  boat,  brought  up  over  the  outer  gunwale,  and  are  set 
up  by  laniards  as  usual.  It  is  evident  that  by  casting  off  the  bight 
or  Btandinc  part,  the  boat  is  lowered  down  from  under  the  gripes, 
and  will  clear  herself  should  they  be  foul  of  the  gunwale;  whereas, 
by  casting  off  the  laniards^  she  is  lowered  down  upon  the  gripes,  and 
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is  sore  of  behig  turned  bottom  upwards,  should  their  being  entsogled 
pass  unobserved. 
To  prevent  corrosion  no  iron  is  used. 

[Rqh  Pat.  Jnv. 


RemarkB  on  the  Novelty  and  Utility  required  in  an  Invention^  to 
be  the  Subject  of  a  Patent^  in  England.— To  the  Editor  of  the 
London  Journal  of  Arts. 

S1R9 — It  is  ft  eenerallj  received  doctrine  that  an  invention,  to  be 
the  subject  of  a  Patent^  must  be  new  and  useful,  but  it  is  not  so  well 
understood  what  constitutes  noveltj  and  utilitjc,  and  how  far  either 
or  both  9iu8t  exist. 

Mr.  Uolrojd,  in  his  law  of  Patents,  p.  19,  sajs,  *^  whether  an 
invention  be  new  and  useful  is  a  question  of  fact  proper  for  a  jurj.'* 

^*  Bu|  it  may  be  safely  laid  down  that  whatever  be  the  nature  of 
an  invention,  whether  the  merit  of  it  rests  on  disqoverv,  or  on  im- 
provement,^ novelty  and  utility  must  exist  in  a  material  degree." 

Now  inventions  do  not  always  contain  novelty  and  utility  in 
equal  portions;  but  in  some,  novelty  is  predominant,  in  others,  utility; 
in  some  the  n6velty  is  very  great,  the  utility  trifling,  in  others  the 
novelty  is  just  discernible,  and  the  useful  effect  very  ffreat.  And  . 
though  it  is  very  certain  that  the  sum  of  the  two  must  be  consider- 
able, yet  it  is  not  easy  to  say  where  the  sufficiency  of  each  begins. 
That  can  only  be  ascertained  by  examination  of  the  case  upon  record, 
where  the  sufficiency  of  novelty  and  utility  of  invention,  has  been 
brought  into  question. 

In  some  cases  where  Patents  have  been  supported,  the  novelty  of 
the  inventions  has  been  trifling,  and  the  merit  of  the  Patekits,  on  the 
strength  of  which  they  were  supported,  was  their  great  utility.  For 
instance,  in  Huddart's  Patent  for  rope  machinery,  the  novelty  per  ee 
was  only  trifling,  (see  Davis's  Patent  cases,  p.  265.) 

But  however  trifling  it  might  be,  it  had  a  very  important  effect^  for 
by  virtue  of  it.  Captain  Huddart  made  better  cables  and  cordage, 
than  had  been  made  before,  and  the  Patent  was  supported. 

Again,  in  Daniell's  Patent  of  18£4,  the  invention  was  plunging 
cloth,  made  in  the  common  way,  into  hot  water,  after  it  had  been 
dressed ;'  this  would  seem  a  very  small  amount  of  novelty,  or  inven- 
tion, but  its  effect  was  to  produce  a  ^eat  improvement  in  the  cloth; 
and  assuming  it  not  to  have  been  practised  before,  the  Patent  was  held 
good,  and  J.  Fussell  who  used  steam  instead  of  hot  water,  for  the 
same  purpose,  was  held  an  infringer,  and  his  Patent  repealed.  (See 
Appendix  to  the  Report  of  the  Committee  of  Patents,  p.  211,  the 
King  against  Fussell.^ 

Again,  in-Brunton's  Patent,  for  improvements  in  ships*  anchors 
and  windlasses,  and  chain  cables  or  moorings.  The  difterence 
between  Brunton's  chain  cables  and  Captain  Brown's  (who  had  pre- 
ceded him)  was  a  trifle.  Captain  Brown  made  his  cables  with  twist- 
ed  links,  a  wrought  iron  stay  being  fixed  across  the  middle  of  the 
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Sieaing  of  each  link  to  keep  them  from  coUapsing.  The  links  of 
ninton's  chain  cables  were  not  twisted,  but  made  in  the  strong- 
est form,  and  the  stays  across  the  links  were  made  of  cast  iron, 
with  broad  ends  adaoted  to  the  sides  of  the  links,  and  embracing 
them.  Brunton's  linVs  had  come  into  general  use  for  chain  cables 
in  place  of  Brown's,  who  himself  had  also  adopted  Brunton's  links. 
The  jury  considered  Brunton's  chain  cable  new  and  useful;  and  after« 
wards  on  a  motion  for  a  new  trial,  the  Lord  Chief  Justice,  Abbot, 
confirmed  their  opinion  as  to  the  svfflcieni  novelty  of  the  chain  cable, 
although  he  held  the  Patent  bad  on  other  grounds. — (See  Appendix 
to  Report  of  Patent  Committee,  p.  206.) 

In  all  these  cases  the  novelty  was  per  se  inconsiderable;  but  such 
as  it  was,  by  being  combined  skilfully  with  mechanism  or  processes 
known  before,  it  went  to  produce  important  results  in  the  shape  of 
better  cordage,  chain  cables,  and  cloth,  than-  had  been  produced 
before;  so  that  the  public  got  really  better  things  than  they  had  had 
before  the  inyentions:  therefore,  the  inyentions  were  held  sufl^iently 
new  to  comply  with  the  law. 

Absolute  want  of  utility,  or  total  failure  in  operation^  of  course 
avoids  a  Patent;  as,  however,  such  abortive  inventions  are  rarely 
brought  into  court,  there  can  be  but  few  cases  on  record  of  decisions 
against  them.  But  Patents  have  frequently  been  brought  forward 
in  court,  grounded  on  inventions,  in  which  the  novelty  has  been 
more  prominent  than  the  utility,  and  in  which  the  latter  if  not  abso- 
lutely disproved,  has  failed  to  be  established.  Such  patents  have 
been  ^nerally  brought  forward  merely  as  weapons  of  offence,  to 
demolish  other  later  patents  for  inventions  founded  on  a  similar 
principle,  but  differing  somewhat  in  their  practical  combination  and 
oiganization.  As  for  instance,  Balfour's  Patent  cited  against  Hud- 
dart's,  in  Huddart  agsinst  GrimBhaw, — (See  Davies,  p.  265,  and 
Kirke  and  White's  patent  cited  against  Rneller's  in  HallM  against 
Hague,) 

In  roost  of  these  cases,  the  patents,  which  have  taken  a  stand  on 
their  utilitv,  have  been  maintained  in  spite  of  the  preceding  ones, 
which  could  not  show  utility;  that  is,  the  difference  between  the 
inventions,  has  generally  been  held  sufficient  to  support  the  later 
patent. 

It  appears,  therefore,  from  examination  of  the  most  important 
case,  that  utility  is  the  quality  most  rigorousi v  exacted  by  tnfi  law. 
For,  first,  an  invention,  however  novel,  which  has  not  succeeded 
in  practice,  and  has  consequently  been  useless  to  the  public,  is  not 
snfrered  to  clog  the  operation  of  a  subsequent  invention  which  does 
succeed,  and  which  though  it  may  differ  little  from  the  first  in  ap- 
pearance, differs*  from  it  in  reality  in  something,  by  virtue  of  which 
It  produces  a  better  result,  as  in  Huddart's  case  before  cited,  and 
in  the  late  ease  of  Hallett  against  Hague,  tried  in  the  Court  of 
King's  Bench,  26th  of  February,  1831.* 

•  In  Hiillett  agftinst  Hague  for  an  infringement  of  Kneller's  patent,-4(irke 
i^nd  White  had  a  patent,  in  1822, ««  for  a  procesa  for  more  rapid  cryaUllizaCion, 
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And,  secondly,  an  invention  which  is  held  sufficiently  new,  and 
is  also  soccessuil  in  practice,  is  supported  against  infringement  by 
colourable  evasions,  as  in  the  trials  of  Watt's  patent;  Clegg's  patent 
for  a  ^ssmeter  in  Crossley  against  Beverley;  and  Daniefl's  patent 
in  the  Ring  against  Fussell. 

Hence  we  may  conclude,  that  when  commanding  utility  is  proved, 
a  moderate  share  of  novelty  is  sufficient  to  satisfy  the  law,  because 
the  utility  is  held  per  se  novelty.  For  if  an  invention  produces  that 
which  the  public  had  not  before,  and  which  they  prize  highly,  the 
resuU  is  the  novelty,  and  it  matters  little  in  fact  or  in  law,  whether 
the  means  by  which  that  valuable  and  new  result  is  obtained,  be 
trifling  or  not.  It  is  not  meant  to  be  asserted,  that  a  good  machine 
or  process  possessing  no  novelty  whatever,  is  merely  on  account  of 
its  goodness  a  subject  for  a  patent;  but  it  is  barely  possible,  that  a 
new  effect,  a  result  much  better  than  previous  results,  can  be  obtain- 
ed by  virtue  of  no  change  whatever  in  the  means;  and  if  there  is  a 
change,  although  it  be  small,  yet  if  its  effects  are  great,  and  if  it 
produces  a  beneficial  result  for  the  public,  by  giving  them  something 
real  and  useful,  which  they  had  not  before,  it  may  be  expected,  that 
a  patent,  grounded  upon  such  change  in  the  means,  will  stand  firm 
as  to  novelty. 

The  truth  is,  that  great  novelty  is  becoming  daily  a  more  rare 
and  difficult  thing  to  attain;*  and  by  reason  of  the  minute  subdi- 
vision that  characterizes  the  present  state  of  the  useful  arts,  and  the 
sreat  extension  of  production  in  every  branch  of  them,  minute  dif- 
ferences in  the  means  employed,  cause  great  difference  in  the  results 
to  the  public.  Hence  there  is  value  and  merit  in  those  minute  dif- 
ferences; and  it  being  daily  more  and  more  difficult  to  distinguish 
lietween  them,  we  consider  the  results  instead  of  the  means,  because  * 

and  for  the  evaporation  of  fluida  at  a  eoroparatiyely  low  temperature."  And 
Kneller  took  afterwards  a  paterit  for  **  certain  improvements  in  evaporating 
sugar, "  &c. 

It  was  contended  by  the  defendants,  who  had  the  right  of  using  Kirke  and 
White's  invention,  that  Kneller's  specification  described  an  invention  essen- 
tially the  same  a^  Kirke  and  White's,  although  the  construction  of  the  one  appa- 
ratus was  somewhat  different  from  that  of  the  other;  that  hence;  Kneller's' 
apparatus  came  under  Kirke  and  White's  patent,  and  therefore,  that  they  had 
a  nght  to  use  Kneller's  apparatus  as  a  mere  modification  of  their  own. 

It  was  proved  that  Kirke  and  White's  invention  had  not  come  into  use,  and 
the  defendants  could  not  prove  that  it  would  answer  the  purpose,  or  was  so 
effective  as  known  methods  of  producing  evaporation. 

On  the  opposite  side  it  was  shown,  that  the  difference  between  Kneller's 
invention  and  Kirke  and  White's,  whether  trifling  or  not,  sufficed  to  make 
Kneller's  apparatus  answer  the  purpose;  of  which  the  proof  was,  that  competent 
witnesses luul  tried  it,  and  found  it  succeed  upon  experiment;  and  further,  that 
it  was  in  actual  practice  for  trade  at  the  plaintift 's  sugar-house.  Kneller's 
patent  was  supported  against  the  infringement,  and  afterwards  on  a  motion  for 
a  new  trial,  the  verdict  was  confirmed  by  the  court. 

*  This  is  not  wonderful,  considering  that  since  the  year  1675,  5539  patents 
have  been  granted  (to  say  nothing  of  the  inventions  for  which  patents  are  not 
taken,)  and  considering  further  that  hardly  a  month  passes  without  two  or 
three  inventions  on  the  same  subject. 
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in  the  former,  the  good  and  the  e?il  are  magnified^  so  aa  to  eihibit 
difTerences  that  the  jadgment  cao  seize,  as  a  microscope  will  make 
visible  differences  between  thiDgs,  that,  to  the  naked  eje,  appear 
similar.  [^Lwkdon  Jour.  ArU. 


Cement  from  Iron  FUinge. 

M.  Mailt&x  having  reflected  upon  the  action  of  vinegar  in  the 
preparation  of  the  cement  known  as  mastic  le  limaUUi  which  i»  made 
of  iron  filings,  garfic,  and  vinegar,  so  proportioned  as  to  form  a  mass 
of  moderate  consistency,  proposed  to  substitute  for  the  vinegar  sol- 
phuric  acid,  diluted  with  water,  in  the  proportion  of  one  ounce  to  a 
little  more  than  two  pints  of  water,  and  to  reject  the  garlic  as  usel^to. 
This  alteration  was  soon  adopted  by  all  to  whom  he  communicated 
it  in  Paris,  and  will  save,  in  Paris  alone,  more  than  ten  thousand 
francs  annually.  This  cement  is  there  employed  to  close  the  seams 
of  stones  with  which  terraces  are  covered.  The  iron  fillnes  becom- 
ing oxidized,  occupy  a  larger  space— their  oxidation  being  facilitated 
by  the  action  of  the  acid,  and  the  joints  become  exactly  closed. 

\_Mechanicu*  magazint. 


Mr.  Collinge^e  Spherical  Hinge. 

Sir,— As  it  may  not  be  generally  known,  that  Mr.  Colliim's 
spherical  hinge  is  constructed  upon  the  purest  anatomical  priDcipTes; 
and,  as  I  am  in  the  habit  of  illustrating  my  remarks  upon  the  <*  me- 
chanical structure  of  the  human  skeleton, 'compared  with  those  of 
animals,"  in  my  popular  lectures  on  that  subject,  by  aik  exhibition 
of  this  invention,  I  deem  it  right  to  trouble  you  with  a  few  observa- 
tions on  the  structure  of  the  hinge,  and  the  joint  it  imitates.  In 
doing  so,  I  have  no  other  object  in  view  than  to  make  more  generally 
known  the  great  ingenuity  of  the  inventor;  and  to  observe  that  this 
constitutes  an  illustration  of  the  beneficial  consequences  that  may  re- 
sult from  the  diffusion  of  that  knowledge  which  teaches  the  compo- 
nent parts  of  animal  bodies,  which  are  well  known  to  be  constructed 
upon  the  truest  mechanical  principles. 

The  hip  joint  forms  that  species  of  articulation  denominated,  by 
anatomists,  enarikroHs^  or  the  ball  and  socket  joint,  by  means  of 
which  the  inferior  extremity  can  be.  moved,  in  a  circular  direction, 
every  way:  the  head  of  the  thigh  bone  forming  a  laige  ball,  which  is 
received  into  a  corresponding  cup  or  cavity  formed  for  its  reception 
in  the  hip  bone.  Now  this  is  exactly  the  mode  of  construction  fol- 
lowed by  Mr.  Collinge,  in  his  patent  hinge.  The  resemblance  is 
carried  even  farther.  In  the  living  joint  a  small  quantity  of  synovia 
is  secreted,  by  a  series  of  diminutive  glands,  for  the  purpose  of  lu- 
bricating the  surfaces  in  contact,  and  preventing;  the  effects  of  fric- 
•  tion.  This  is  popularly,  and  not  inaptly,  called  ^otVi^  oilf  though,  in 
point  of  fact,  it  is  not  an  animtfl  oil;  but  resembles  albumen,  or  white 
of  «gg*    In  Mr.  Gollinge's  hinge  there  is,  in  the  same  way,  an  aper- 
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tare  to  adroit  a  small  portion  of  oil  at  the  top,  with  another  at  the 
bottom,  for  its  escape,  when  a  new  supply  is  required;  and,  to  com- 
plete the  imitation  of  nature,  the  whole  is  coi^tructed  perfectly  air* 
tight. 

I  understand  this  species  of  hinge  is  now  extensively  used  for 
gates,  rudders,  &c  for  which  purpose  I  should  conceive  it  to  be  ex- 
cellently adapted. 

Yours,  &c. 
W.  H.  Dewuurst,  Surgearu 
Profeaaar  of  Human  and  Con^araiive  Anatomy. 
Fig.  1.  Fig.  2. 


Fig.S. 


Fig.  4. 
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Deseripdon. 

Fir.  I9  is  a  perspective  view  of  the  upper  half  of  a  patent  impnived 
)>att  DiDsej  a  shows  i^e  spherical  bearing,  which  moves  in  a  hemi- 
spherical cavity,  made  in  the  lower  half  of  the  hinge;  b  shows  the  re- 
cess, in  which  is  placed  a  leather  collar,  to  ezcltt£  air  and  dust 

Fig.  52,  is  an  elevation  of  the  same  hinge,  when  the  upper  and 
lower  halves  are  united. 

Fig.  3,  is  a  vertical  section  of  Fig.  £;  a  the  spherical  beariDg;&,6, 
the  recess  which  contains  the  leather  collar  c^  c;  d  the  hemispherictl 
cavitj  which  contains  the  spherical  bearing  a,  and  also  the  oil  neces- 
sary to  lubricate  the  surfaces,  and  thereby  prevent  friction. 

Fig.  4,  represents  a  vertical  section  of  parts  of  a  hiuge,  suitable 
for  heavy  gates;  e  shows  the  groove  formed  in  the  spherical  beanng, 
which  permits  the  oil  to  flow  up  and  lubricate  the  bearing  surfaces 
every  time  the  hinge  is  moved;  /  the  head  of  a  screw  which  may  be 
withdrawn  to  let  out  the  foul  oil  through  the  hole  g;  A,  the  bead  of 
a  similar  screw,  that  may  be  taken  out  when  fresh  oil  is  applied, 
which  will  run  down  through  the  hole  i,  and  fill  the  hemispherical 
cavity  d. 

fWe  give  above  a  more  particular  description  of  the  invention  so 
igingfy  pointed  out  by  Mr.  Dewhurst,  to  the  attention  of  our  read- 
ers ;  it  is,  indeed,  a  most  ingenious  and  very  philosophical  contri- 
vance. We  have  been  informed  that,  in  the  year  1208,  the  principle 
of  this  invention  was  applied  to  support  an  immense  windmill  shaft, 
on  Sir  Bethel  Codnngton's  sugar  estate  in  Antigua,  where  it  remsin- 
ed,  without  inspection,  nineteen  years  and  a  half;  and  that,  when  ex- 
amined, it  was  apparent  that  the  spherical  pivot,  and  receiver,  had 
never  been  in  contact,  the  oil  having  kept  their  surfaces  in  a  state  of 
constant  separation,  and  prevented  all  friction.— En.  Meo.  Mao.] 


Protection  ofFxremerL 

On  the  4th  of  April  M.  Gregori  communicated  some  details  of  the 
experiments  recently  made  in  Italy  by  the  Marquess  Origo,  comman- 
dant of  the  firemen  at  Rome,  with  a  view  to  guarantee  them  from  the 
effects  of  entering  houses  while  a  prey  to  conflamtton.  Acting  on 
the  received  opinion  that  the  Romans  employed  a  mixture  of  clay 
and  vinegar  to  extinguish  flames,  be  tried  that  mixture  in  every  man- 
ner, but  it  produced  no  satisfactorjr  result.  He  then  dipped  two  com- 
plete suits  of  firemen's  dresses,  including'  boots,  gloves,  and  two 
cowls,  made  of  the  same  cloth  as  the  dresses,  in  a  solution  of  suU 
phate  of  alumine  and  sulphate  of  lime,  and  when  dried,  saturated 
them  with  soap  water.  Two  firemen  were  clothed  in  these  dresses, 
and  their  faces  covered  with  incombustible  masks,  covered  with 
cloth  saturated  with  a  saline  solution;  the  openings  for  the  eyes  were 
covered  with  a  web  of  amianthus,  and  small  damp  sponges  were 

K laced  in  their  mouth  and  ears.     Thus  protected,  they  entered  a 
ouse,  23  feet  long  and  d  feet  wide,  filled  with  burning  wood,  which 
they  traversed  ten  times  without  the  slightest  injury.     Their  clothes 
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were  not  damaged,  althoti|;h  thej  had  remained  fiReen  minuted  ex* 
poaed  to  the  action  of  the  names.  The  only  effect  produced  on  the 
men  was  the  increase  of  the  pulsation  from  70  to  125.  Xhese  dresses 
cost  but  two  pounds  sterling  each ;  and  are,  therefore,  in  that  respect 
more  eligible  than  those  composed  of  amianthus,  as  recommended  by 
the  Cheralier  Aldini.  M.  Origo  also  extinguished  flames  of  consi- 
derable violence  by  plajing  on  them  with  the  solution  of  sulphate  of 
al amine  and  claj,  by  means  of  a  common  engine. -^/?oya/  Academy 
of  J^ences  of  Paris. 


BiBLIOORAFHIOAL   NoTIOES. 

^  Treatise  on  Mechanics^  by  Captain  Henry  Kaier^  Vice  President^ 
Royal  Societj/^  and  Rev.  Dionysiua  Lardnery  LL,D.  F*  R.  S* 
L.fyE. 

The  above  named  work,  which  makes  the  fifth  volume  of  Dr. 
Lardner's  Cabinet  Cyclopedia,  has  been  reprinted  both  in  Boston 
and  Philadelphia.  In  this  volume,  the  general  properties  of  matter 
are  explained  in  a  clear  and  familiar  manner;  this,  with  The  Laws 
of  Motion;  Gravitation;  The  Simple  Machines,  or  Mechanic  Powers; 
Wheel  Work;  The  Means  of  Modifying  Motion;  Friction,  and  the 
Rigidity  of  Cords;  The  Strength  of  Materials;  and  an  Investigation 
of  tht  Nature  and  Uses  of  Balances  and  Pendulums,  constitute  the 
contents  of  the  work.  Th«  difiorent  parts  of  the  subject  are  treated 
without  the  introduction  of  matheinatical  fbrmulce,  and  the  writers 
have  been  eminently  successful  in  stepping  down  from  the  eminence 
OB  which  they  stand,  to  lead  others  up  in  the  paths  of  science.  The 
difficulty  of  doing  this  has  been  fully  evinced  in  some  of  the  num-* 
bers  of  the  Library  of  Useful  Knowledge^  and  other  works  intended 
for  popular  instruction,  which,  although  they  have  evinced  the  learn- 
ing of  their  authors,  have  too  frequently  been  very  illy  adapted  to 
the  end  proposed. 

In  the  present  work,  the  illustrations  are  very  happily  chosen; 
the  beaten  track  has  been  departed  from  in  many  instances,  so  that 
those  who  have  the  popular  treatises  on  mechanics  upon  their  shelves, 
may  still  peruse  this  with  real  advantage.  The  chapter  on  Balances 
and  Pendulums  contains  more  direct  and  satisfactory  information  on 
these  subjects  than  can  be  any  where  else  found  in  the  same  conKt 
pass. 


ne  Atademit  Pioneer^'^amduetedby  the  Ediiorial  Committee  of  the 
Western  Academic  Institute,  No.  1,  Vol.  I.  Cincinnati,  1831. 

We  have  just  received  the  above  pamphlet*  and  learn  from  it  that 
the  Academic  Institute,  consists  of  an  association  of  teachers  in  the 
city  of  Cincinnati,  formed  for  promoting  the  cause  of  general  educa- 
tion. It  is  proposed  by  them  to  publisn  a  monthly  journal,  at  two 
dollars  per  asittum,  to  diffuse  sucb  information  as  may  be  thought 
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most  coodocWe  to  the  object  ia  Tiew.  The  namber  befoce  nt  is  ia- 
tended  to  form  the  first  of  the  series.  Its  contents  are  an  Address 
by  C.  B.  M^Kee;  The  ConBtitution  of  the  Societj;  A  Discouse  on 
Kducation,  by  the  Rev.  Dr.  Bishop,  President  of  Miami  Universttj; 
Address  by  Mr.  Alexander  Kinmont;  Officers;  Prospectus,  &c. 

Although  we  do  not  find  in  either  of  the  publishea  addresses  anj 
thing  particularly  noyel,  or  striking,  and  have  to  regret  that  in  point 
of  composition  they  are  not  more  creditable  to  their  authors,  jet  we 
rejoice  to  see  the  teachers  of  jouth  uniting  together  in  order  to  pur- 
sue measures  calculated  to  enlarge  their  own  sphere  of  knowledge 
and,  of  course,  to  promote  the  iinproyement  of  the  pupils  committed 
to  their  care. 


Knowledge  for  the  Peojpk^  or  the  Plain  Why  and  Bedauee.  By  John 

Timbs^  Editor  of^Loconiu^  JSreana  of  Science  and  Arts,  fyc  No. 

1,  18mo.  72  pages,  12i  cts.  Lillj  &  Wart,  Boston. 

This  is  a  very  good  title  to  a  yery  indifferent  book.  The  Whys 
are  in  most  cases  well  enough,  but  the  Becauses  are,  in  numerous 
instances,  non  sequetere,  or  tend  to  ^  darken  council  with  words  with- 
out knowledge."  This  *^  Knowledge  for  the  People"  proceeds  upon 
the  supposition  that  the  people  already  know  all  about  the  meaniog 
of  oxy^D,  hydrcjgen,  and  other  chemical  agents,  as  well  as  many 
other  things,  which,  if  they  did  know,  such  a  work  as  the  author 
intended  to  produce,  would  be  of  very  little  value. 

The  first  question  is,  *^  Why  are  coke  and  charcoal  fires  free  from 
Mmokef^*  and  the  reply,  <*  Because  their  moisture  has  been  previ- 
ously dissipated;  this  moisture  producing  the  smoke  of  coal  fires." 
Should  some  schoolboy  ask  Mr.Timbs,  why  it  is  then  that  moisten- 
ed charcoal  does  not  smoke  when  put  upon  the  fire,  he  would  have 
to  imagine  some  other  Because  before  he  could  answer  the  question. 
Is  it  the  moisture  in  pitch,  tar,  resins  and  oils,  which  causes  them 
to  smoke  when  burnt? 

The  next  Because  introduces  ^^es,'  ^active  caloric,'  < latent 
heat,' '  radient  heat,'  &c.  &c.  as  familiar  acquaintances  of  the  people. 
We  have  a  very  intelligent  community  in  the  United  States,  but  the 

Seat  bod^  of  tne  operative  classes  of  England  must  leave  ours  far  in 
e  rear,  if  they  can  derive  instruction  from  Becauses  thus  construct- 
ed. 

At  page  4,  we  have  ^'  Why  does  sunshine  extinguish  a  fire?  Be- 
cause the  rays  engage  the  oxygen  which  had  hitherto  supported  the 
fire."  We  really  know  not  what  kind  of  enga^ment  is  here  intend- 
ed; for  although  the  sun  is  introduced,  and  actively  concerned  in  the 
contest,  he  does  not  throw  any  light  upon  the  subject. 

At  page  5th  we  learn,  that  sulphur  thrown  upon  a  fire  not  only  de- 
composes the  atmospheric  air,  but  absolutely  annihUatee  it 

We  might  notice  similar  absurdities,  on  almost  every  page,  inter- 
mixed, it  is  true,  with  some  good  Becauses,  borrowed  from  Amott, 
and  othersi  and  possibly,  in  some  instances^  supplied  by  the  anthor 
himself. 
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Should  the  parts  which  are  to  follow  manifest  as  little  tact  at  ex- 
planation, and  as  much  ignorance  of  the  subjects  to  be  expluned^ 
we  hope  that  the  American  publishers  will  cause  them  to  be  expur- . 
gated  and  remodelled,  before  thej  are  placed  in  the  bands  ofour 
•People.' 

Since  writing  the  foregoing  we  have  seen  two  additional  numbers, 
the  £nd  and  3d,  of  the  FlainWhj  and  Because;  the  second  is  devot- 
ed to  Zoology,  the  third  to  Origins  and  Antiquities.  In  point  of  ge- 
neral correctness  they  are  to  be  preferred  to  the  first  number,  but 
still  we  find  in  them  But  little  to  praise,  or  to  approve.  The  same 
want  of  plainness  in  the  Becauses,  pervades  the  whole,  and  inter- 
feres witn  the  utilitj  of  the  work.  The  number  on  origins  and  anti- 
quities, relates  principally  t6  manners  and  customs  in  England  upon 
points  but  little  understood,  and  possessing  but  little  interest,  in  this 
country. 


Scientifie  Traci$  designed  for  instruction  and  entertainment,  and 
adapted  to  Schoolij  Lyceums,  and  Families;  conducted  by  Josiah 
Holbrook  and  others.  *  %\  50  per  annum  for  twenty-four  numbers 
in  12mo.  24  pages  each.  Carter  &  Hendee,  Boston. 

We  have  seen  thirteen  numbers  of  this  publication,  and  although 
upon  the  whole  we  think  favourably  of  the  work,  there  are  some  parts  ^ 
or  it  which  are  not  skilfully  managed,  and  several  inaccuracies  in  point  * 
of  fact  The  second  number,  treating  upon  Geology,  may  be  cited 
as  a  proof  of  the  latter,  as  it  ascribes  to  this  science  what  belongs  to 
mineralogy  and  chemistry.  We  are  told,  for  example,  that  geology 
•^  has  brought  to  view  inexhaustible  deposits  of  the  material  for  the 
manufactory  of  the  beautiful  pigment  under  the  name  of  chrome  yel- 
low;'' and  again,  that  <<  it  has  led  to  the  establishment  of  a  manufac- 
tory of  epsom  salts,  where  seven  or  eight  hundred  tons  are  made  in 
a  year!"  It  certainly  was  not  by  the  aid  of  geology  that  either  the 
chromate  of  iron,  or  the  magnesian  mineral  referred  to  was  disco- 
vered, nor  did  it  suggest  the  preparations  made  from  them. 

In  the  number  treating  of  the  atmosphere  we  are  told  that  <<  from 
the  reflective  power  of  the  atmosphere  we  derive  the  delightful  twi- 
light before  the  sun  rises,  and  after  he  has  passed  from  our  view." 
Here  reflection  is  manifestly  put  for  refraction.  It  is  also  said  that 
^  the  atmosphere  extends  to  nearly  fifty  miles  from  the  surface  of 
the  earth."  We  are  unacquainted  with  its  extent,  but  have  abun- 
dant reasons  to  conclude  that  it  greatly  exceeds  the  limit  here  as- 
signed. Such  a  statement  might  be  justified  by  a  reference  to  the 
older  writers  on  natural  philosophy,  but  is  altogetner  inconsistent  with 
our  present  views  upon  this  subject. 

Notwithstanding  these  objections,  there  are  some  of  the  numbers 
of  this  work  which  we  think  merit  unqualified  praise.  The  5th,  on 
the  Eye,  and  the  12th,  on  the  Ear,  both  written  by  Jerome  V.  C. 
Smith,  M.  D.,  are  particularly  excellent. 
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Thermometer. 
Mazimam  height  during  tbemonib,  04.  od  10th. 
Mlniman  do.       .       .        90.  ondUlh. 

Mem  do,  .        41.58 


Barometer. 
30.10  on^,&9Lb. 
^8.89  on  find.        i 


89.9^ 


ERRATA. 


Page  147,  for  continued  from  p.  40,  read  continued  from  p.  89. 
There  are  some  other  pbvioua  errovB)  at  the  diitaDOe  of  the  editor  from  the 
preii»  this  is  unavoidable. 
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Isaac  Dawa,            -  ib. 

John  G.  Comer,        -  ib. 
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64.  Teachtng  on  the  TioUn, 

65.  ThfMhing  machine, 

66.  Hone  shoes,  - 

67.  Piano  fortes, 

68.  Stumps  of  trees,  extracting 

69.  Ink  holder, 

70.  Mill  spindles, 

71.  Invalids  exercise  machine, 

72.  Gold  washing  machine, 

73.  Splitting  learner, 

74.  Dressing  Woollen  cloth, 

75.  Rail-road  carriages, 

76.  Thrashing  machine^ 

77.  Dog^for  saw  mills, 

78.  Thrashing  machine, 

79.  Thrashing,  shelling,  and  grinding  machine, 

80.  Thrashing  machine, 

81.  Saw  trimmer, 

82.  Cold  slaw  and  beef  catting  machine, 

83.  Ship  timber,  dressing   - 

84.  Propelling  vessels  and  carts, 

85.  Gumming  saws,  machine  for 

86.  Amalgamating  and  washing  gold, 

87.  Propelling  wheel, 

88.  Thmhing  machine, 

89.  Grinding,  levelling,  and  polishing  metals, 

Jfcfey,1831. 
1.  Card  teeth,  cutting  and  setting 

3.  Distilling, 
S.  Steam  engine, 

4.  Cutting  grass  and  grain, 

5.  Stoves  for  stone  coal, 

6.  Bark  mill, 

7.  Soda  water,  drawing,  &c. 

8.  Grist  mill,  plantation 

9.  Mould  candles,  making, 

10.  Boots  and  shoes, 

11.  Piano  forte  action, 
.  12.  Medicine, 

13.  Churn, 

14.  Gas,  generating, 

15.  Animal  tread  mill, 

16.  Thrashing  machine, 

17.  Blowing  machine,  *    - 

18.  Concentrating  sirop  or  cane  juice, 

19.  Making  beer»  composition  for, 

20.  Mill  for  grinding  grain, 

21.  Lifting  ships,  for  repair,  &c. 

June,  1831. 

1.  Portable  grist  mill, 

2.  Effervescing  mixture  apparatus, 

3.  Rail-way  carriage, 

4.  Com  shelling  and  cleaning  grain, 

5.  Mechanical  fan, 

6.  Chumer,  complete  ^     - 

7.  Spinning  cotton,  machine  for, 

8.  Cart  for  removing  earth, 

9.  Meat  chopping  and  pulverizing  machine, 

10.  Reacting  water  wheel. 
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Robert  H^ormiok,  jr.  •  166 
Andrew  Blchison,  -  ib. 
John  Dietz,  -  ib. 

Ebenezer  R.  Curcier,  167 
Willard  Foster,  -  ib. 
Daniel  Harrington,  -  ib. 
James  Barton,  -  168 
Daniel  Harrington,  -  ib. 
Green  B.  Palmer,  '  169 
Alpha  Richardson,  -  ib. 
Calvin  W.Cook,  -  170  * 

William  Howard,    -  ib. 

O.  Dean  &  J.  WoodhuU,  ib. 
Anson  Andrews,  -  ib. 
Joshua  S.  West,    -  171 

Alonzo  L.  Smith,  -  ib. 
Edmund  Warren,  -  172 
J.R.Failing  &  R.GJ^ellis,  ib. 
Henry  Bangs,        -  ib. 

John  Jud^re,  -      ib. 

John  J.  Giraud,    -  173 

Phineas  Newton,        -      ib.  - 
James  L.  Montaudevert,   ib. 
Asa  Waters,  -         174 

Willtam  E.  Osborne,         ib. 
William  J.  Stone,        •     ib. 
• 
Reuben  Meriam,  175 

James  L.  Jenks,  -  ib. 
Philo  C.  Curtis,  -    ib. 

William  Manning,  -  ib. 
Urban  B.  A.  Lange,  -  ib. 
Merrit  Hurd,  •>  ib. 

Justus  Perkins,  -    176 

John  Anderson,      -  ib. 

Thomas  Hewitt,  jr.  -  ib. 
Caleb  A.  Ore,  "      177 

John  P.  Nunns,     -  ib. 

Joseph  Baker,  -    ib. 

Joseph  Crail,         -  178 

Solomon  Andrews,  -  ib. 
William  E.  Arnold,  -  ib. 
Samuel  Fahrney,  -  ib. 
Daniel  Strobel,  jr.  -  179 
Daniel  Strobel,  jr.  -  ib. 
Stephen  Hinds,  -    ib. 

J.P.Phillips  8&  J.Holliday,  ib. 
T.  Evans  £c  J.  Parsons,      ib. 

J.  &  D.  C.  Ambler,  -    249 

J.  Ambler,  jr.     '   -  ib. 

William  Bryant,  -      250 

Ezra  Bond,            -  ib. 

James  Barron,  -        ib. 

Cyrus  Baker,        -  251 

John  Brown,  '-     ih. 

George  Coolridge,  -      252 

-  B.  P.  Coston,        -  ib. 

Jeremiah  Case,  -    253 
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11.  Thmhim^  mmMne, 
19.  MAkm;  wo«deii  cloeki. 

13.  Wuh'mg  n|^  for  paper« 

14.  Standing  presa^ 

15.  Combined  •teelTBidi^ 

16.  brilling  ttonei^ 
IT.  Hanging  mill  Btonta^ 

18.  Purifying  oM, 

19.  Wood  buttons,  making 
30»  Oilt  tubftitule  for 
91.  Washing  machine, 
72,  Planing  and  grooving  machine. 
23.  Locks  for  guns, 
94.  Com  shelling  maebhie^ 
35.  Hardening  bat  bodies^ 
9A.  Candle  ssoolds, 
ST.  Twisting  tobacco^ 
98.  RoCaiy  steam  engine. 

29.  Com  shelling  machine^ 

30.  Window  shutter  fitftenings, 

31.  Distilling  and  evaporating, 
39.  Obtaining  alcohol,  &c. 
33.  Coal,  ornaments  from 
34k  Churn, 

35.  Separating  seed,  fcc 

36.  Mortising  machine, 
3r.  Hill  side  plough, 

38.  Bail-ways  and  carriages^ 

39.  Destroying  insects^  he* 

40.  Making  iron, 

41.  Paddle  wheel  and  boat, 
49.  Window  b]ind%     ' 

43.  Friction  rollers, 

44.  Soda  fountain, 

45.  Pump, 

46.  Sizing  and  napping  hats, 

47.  Planing  and  grooving  boards, 
48*  Horse  power  engine, 

49.  Waahing,  pressing,  ironing,  &c.  machine, 

50.  Weighing  machine, 

51.  Moulding  and  docking  crackers, 

52.  Paste  for  sharpening  tools, 
33.  Thrashing  machine, 

54.  Throstle  spinning,  improved 

55.  Steam  lever  rotary, 

56.  Pendulum  cradle, 

57.  Chum, 

58.  Waahing  machine, 

59.  Winnowing  mill, 

60.  Cutting  cnckers, 

61.  Pianofortes, 
Academic  Pioneer, 
Air  stove  apparatus— ^m^m/, 

,  evaporating  fluid  hy^-mUenU 

Alcohol  from  dough,  oven  tor  procuring 

.  grain,  hc.-^-paient. 


Alloy  for  sheathing  ships — patent^ 
American  Journal  of  Geology,  &c. 
— Institute  of  Instruction,  discoorse,  &c.  before  the 


Binalde  P.  GiHet, 
Orsimus  R.  lyier, 

D.  &  J.  Amen, 
Charles  Evtns^ 
Martin  Rush, 
Jonathan  Crane^ 
Mark  L.  Chsse, 
John  L.  Embree, 
De  Grasse  Powl^, 
Isaiah  Jenningi^ 
Samuel  Jinkham, . 
John  Judge, 
Abel  Judson, 
David  Hitchcock, 
Stephen  Rurlbnt, 
Thos.  Hewit,  Jr. 
John  J.  Heriges^ 

E.  R.  Hale, 

William  Hoyt, 

W.  H.  Mackrell, 

Alex.  Matthews, 

Isaiah  Jennings, 

Joaiah  W.  Kirk, 

Philip  U.  Kimballi 

Abel  Look, 

Henry  Marsh, 

C.  H.  M'Coraiick, 

Alex.  H'Grew, 

Joseph  Nicolas, 

John  Patteison, 

Benjamin  Phillips, 

l^athan  Palmer, 

John  J.  Reekera^ 

Alonzo  9.  Smith, 

Daniel  Smith, 

David  Sutton, 

Jacob  Tees^ 

Isaac  Van  Doren, 

John  Newhall, 

T.  &  E.  Fairbanks, 

J.  P.  FairUmb&M.Danott,343 

Peleg  Barlow,  -      »• 

Isaac  Van  Doren,  •  »• 
J.  Brown  &  J.  SUndirii,  >b. 
J.  CatKn&C.  Fletcher,  344 
John  M^eoney,  •  *• 
Samuel  Sweet,  •  ^• 

John  Appleton,      -      '^ 

Moses  Elliot,        -  »• 

J.  Clark  &H.  Henderson,  A. 

T.  Kearstng  h  Son*    •   ij*^ 
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American  Libfvy  of  Useful  Knowledge, 
Anthracite,  dryinf^  tobacco  by 

— f  smelting  iron  ore  with 

Axles,  on  bent,  and  on  dished  wheels. 

Baker's  improvement  in  medicine— pofai/. 
Balance,  economical  and  delicate. 
Barilla,  Woad,  and  Madder,  on 
Beer,  composition  for  making"— «a/0n^ 
Biscuit  baking  by  steam 
Blasting  rock^  Hare  on 
Blowing  machinery  for  forges,  &c.— oof^n^ 
Boat,  common,  converted  into  a  life  boat. 
Boats  on  canals,  rapid  movement  of 

1  &c.  improvements  iik^-paterU^ 

Boilers,  height  of  water  in 

,  apparatus  for  steam  engine— oo^en/, 

— ^  explosions  in  steam 

»  experiments  with  low  pressure, 
British  Uploca— ^m/. 
Bullet  retained  in  a  gun  by  the  finger, 

BIBLlOeBArBICA£  HOTICXB. 

Discourse  and  Lectures  to  the  American  Institute  of  Instruction. 

Workmg  Man's  Companion,  Part  1, 

American  Library  of  Useful  Knowledge, 

New  Conversations  on  Chem'istiy, 

Lardner  and  Kater's  Mechanics, 

Academic  Pioneer, 

Plain  Why  and  Because, 

Scientific  Tracts, 

C 

Calico  printing,  fusible  plates  for 

printers,  mordant  for 

Candles,  making^-pa/en/. 

Canals,  rapid  movement  of  boats  on 

Cane  juice,  concentrating^-^at«n^, 

,  extracting  sirop-from— po^/. 

Caoutchouc,  fluid— jso/eni, 

protectors  for  horses'  legs— tia^/, 

Cap  spinner.  Thorp's  running 

Carpenters'  hold-fast. 

Carriages,  &c.  locomotive— po^eni^ 

9  oiling  ndl-way 

Casey's  mode  of  drawing  lotteries— iMtfot/, 
Cast  and  wrought  iron,  durability  of 
Cement  from  iron  filings, 
Cbiun  and  rope  cables,  strength  of 
Chimneys,  improvement  in— ^en/. 
Chronometers,  oil  for 

— ^ ^  tempering  wires  for 

Circle,  editor  on  the  quadrature  of  the 
Clement's  experiment,  mode  of  repeating 
Cloth,  emery 

-,  &c.  dressing  woollen— ^Niten/, 

Cocoons,  Duponceau's  letter  accompanyiDg, 
Conversations  on  chemistiy,  new 

Vol.  VIII — ^No.  6.-.Deobmbm,  18S1.  54 
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CattiDK  leather,  machine  for— jki«»i<, 
__  gnsi.  &c.  machine  for— pottw, 

« and  perforating  g^lan,  on 

Cylinder!  of  iron  or  fteel—jMrf«i/,        . 

DiatilUtion,  applying  h^t  ^n-^f^^ 
Doagh,  oven  for  proconng  alcohol  from 
Drawer  knobi.&stcning  for 
Diening  woollen  cloth— patou» 
]>rying  tobacco  by  anthradte, 

punge/8  hold-fast,  • 

Duponceau's  letter  accompanying  cocoon^ 
Dye,  new  '^ 

B^or  on  the  quadrature  of  the  circle. 
Editor's  bibliographical  notices,   ^_.  •      „^.    -^31 
.  remarks  on  American  patents  to  Msrcb,  I83i, 
— —  April, 
—  May, 
June, 

Emery  cloth,  .J,  ^ 

Engines,  on  the  construcbon  of  locomoUve 

^  on  wheels  for  locomotive 
English  patent  laws,  • 

Engraving,  preparing  pUtes  for-jwtorf. 

Evaporatinftp»»*:P<^*"'» 

fluids  by  air-^po/cn/, 

Explosions  of  steam  boilers,  . 

Experiments  with  the  low  preawrc  boder. 

Firemen,  protection  of 

Fluids  by  air,  evaporating^—po/en^ 

Forges,  &c.  machinery  for  blowmg—^^w, 

France,  ordinances  of,  on  steam  engines. 

Fur,  machine  for  cleaning^-^(rf««<. 

Fusible  metal  for  calico  printing, 

niA.SKUS   ISSTITfTTS. 

tfonthly  meetings,  minutes  of 
Quarterly  meeting,      do. 
Thirty-first  quarteriy  report. 
Report  of  committee  on  water  power, 
•  premiums,  &c 
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7^,  14r,  221,  296,  367 

„„.««,  ^^.  .  .  320 

inventions  on  a  machine  for  cutting  bungs,  ^^ 

— •  making  sash,  ^• 


-  Smith's  revolving  tim- 


ber plane,  •  ,    . '     .     *        ».  ., 

Communications  to  the  committee  on  explosions  m  steam  Dodera: 
Report  of  the  committee. 
Report  of  a  committee  on  steam  boatsb 
Circular  letter  from  the  committee. 
Reply  of  Dr.  Cooper  and  others. 
Letter  and  queries. 
Reply  of  Dr.  Cooper, 
*^— -  Frederick  Graff, 

Jacob  Perkins,     . 

Letter  from  Col.  Long  to  theoommitlee, 
-^— — — —  General  Swift,  » 
W.  S.  C, 
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Letter  fiom  W.  littlefidd, 
■  a  Gentlemaoy 
— — —  If.  Robinson, 
■  E.  W.  Benton, 

■ 1m  Heberti 

ThoB.  W.  BakeweU, 

{ 
Gu,  Dghting  with— jwifen/. 


np,  improvement  in— ^Nifeni; 
— —  lighting,  improved  mode  o^-~-paient, 

—  for  illumination— ^Ni^en^, 
GensouPs  steam  apparatus. 
Glassy  on  perforating  and  cutting. 
Glazing  horticultural  buildings,  &c— ^otoi/. 
Grain,  &c.  alcohol  from— ^Ni^m^ 

Grass,  &c  machine  for  cutting— po/en/. 
Gun,  bullet  detained  in  by  the  finger, 

H 
Hanging  paper,  manufacturing— jme^/. 
Harbours,  on  constructing, 
Hare  on  blasting  rocks, 
Heat  in  distillation,  applying^— pa^en^, 
Hmge,  spherical 
Hold-fast  for  carpenters. 
Horses'  legs,  protectors  for-jMi/efi/, 

I 
Illumination  of  light  houses^ 
Insects  and  plants,  destroying  noxious— joctfen/] 
Iron,  smelting  and  making— pateni^ 

—  ore  with  anthracite,  smelting, 

»  cylinders  of  steel  or— patent, 

-— ,  durability  of  cast  and  wrought 

—  filings,  cement  from 

J 
Jet  of  water  under  water, 
Johnson's  rotaacope. 
Journal  of  geology,  &c.  American 
"Justice,"  Shaw  on  a  paper  signed, 

K 
Knobs^  fastening  for  drawer, 

L. 
Lamps^  improved— jNi/en^, 

,  new 
— ,  gas,  improvement  in— patent, 

,  improvement  in— jMtfen/, 
Laws,  on  the  English  patent 
Leather,  machine  for  cutting— ^/oi< 
Lester*s  pendulum  steam  engine. 
Lever,  spiral,  for  propelling  vessels— f^olen^ 
Life  boat,  common  boat  converted  into^ 
Light^houses,  illumination  of 
— — ,  measuring  intensity  of 
Lighting  with  g^a— patent, 
Li^ts,  generator  for  gB»— patent. 
Lighting,  improved  mode  of  gtt»— patent. 
Locomotive  carriages,  iK,c.~-pat€nt, 

■  engines,  on  the  construction  of 
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Locomodre  engines,  on  wheels  for, 
Lotteries,  Case^s  mode  of  dniwing'-patoii, 

J  remarks  on 
M 
ttaehinery,  resalts  of 
Madder,  woad  and  barilla,  on 
Matheson  on  constructing  harbours^ 
Mechanics,  Kater  and  Lardner's 
Medicine,  improvement  inr—patentf 
Metal  plates  for  calico  printing,  fusible 
Metallic  sheathing  for  ships-^ia/eni, 
-^. —  wires,  tempering 
— -  pUtes,  grinding,  &c.— po/enl. 
Meteorological  observations, 

,  Espy  on 
Moll  on  the  invention  of  telescopes. 
Mordant  for  calico  printers. 


N 
Notices,  editor's  bibliographical 
Novelty  and  utility  required  in  patents, 

O 
Observations,  Meteorological, 
Oiling  rail-way  carriages. 
Oil  for  chronometers, 
—  burning,  substitute  for — patenit 
Oven  for  procuring  alcohol  from  dough,  ^ 

Paint,  mode  of  mixing— ^iNsfonl, 
Paper,  machinery  for  making 

,  made  by  machinery— 5>'''*'''» 
-*—,  manufacturing  hanging— |Mi<ai<, 
Patents,  American,  specifications  of 

,  English 

,  on  the  novelty  and  utility  required  in 
Patent  laws  in  England, 
Pendulum  steam  engine. 
Perforating  and  cutting  glass,  on 
Photometer  for  measuring  light. 
Piano  forte,  Improvement  in— patent, 

9 

Pipes  of  lead,  &c.  casting^— pn^en/. 

Plants  and  insects,  destroying  noxious-^otoi/. 

Plates  for  engraving,  preparing^-^NK^n/, 

Potash  from  certain  minerals. 

Press,  friction  roller  standing^--f)a(eni, 

,  improved  standing— ^Mi/enf, 
Protectors  for  horses'  legs— potoit, 
Protection  of  firemen,    - 

Q 
Quadrature  of  the  circle,  editor  on  the 

U 
Rail-roads,  8cc. — patent. 
Rail-way  carriages,  oiling 
Rags,  machine  for  washing— |ia<eii/, 
"  t 

Results  of  Machinery, 
Ritchie's  economical  balance. 
Rocks,  Hare  on  blasting 
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Rope  and  chain  cid>les,  strenc^h  of 
Rotascope  for  illustrating  rotaiy  motion, 

S 
Saddles,  improved— ^Mi<«n/, 
Sails  of  ships,  making*-— ;>a^«n/. 
Scientific  Tracts, 

Screw  for  propelling  vessels— pa^en/. 
Sealing  wax,  improved— «a/en/, 
Shaw  on  the  paper  signed  "  Justic^,'' 
Ships,  alloy  for  sheathing^— pa/^n^ 
— -,  &c.  mode  of  building — •pcUent, 
— ,  metallic  sheathing  for— patent, 
Sirop,  concentrated  by  steam— ^oi/. 
Smelting  and  making  iron— ^o/cn/, 

iron  ore  with  anthracite. 

Spades  and  shovels,  mode  of  makings— ^afen/, 
Spherical  hing«,  • 

Spinner,  Thorp's  running  cap 
Spirit  from  grain,  &c.— ^o^m/, 
Standing  press,  improved— '/?a/«ii/, 

a.  "        » 

Steam  engines,  French  ordinances  on 

,  biscuit  baking  by 

engine,  LestePs  pendulum 

— — — —  boiler,  apparatus  for— ^en/, 

9  on  the  use  of  surcharged 

— —  boilers,  explomons  in 

,  height  of  water  in 

• ,  experiments  with  low  pressure 

apparatus  for  silk  filatures. 

Steel  or  iron  cylinders— po/m/, 

evaporating  pan — patent. 

Sugar,  mode  of  making— /^o/ere/, 

,  making  and  purifying-^crfen/, 

,  curing  TtLW^^atent, 

from  cane  juice,  extracting^-pofeni, 

cane,  culture  and  manufacture  of 

T 
Tapioca,  British-^o^m/, 
Telescopes,  first  invention  of 
Tempering  metallic  wires, 
Thoxp's  running  cap  spinner. 
Tobacco  by  anttiracite,  drying 
Tubes  of  lead,  &c.  casting— j9a/en/, 

V 
Vapours,  exhaling  and  condensing— pofen/. 
Vessels,  mode  of  constructing — patent, 
'  screw  for  propelling^— pa/m/, 
•  ,  &c.  construction  oi^-patent, 

W 
Washing  rag»—^m/, 

-,  machine  iov— patent. 
Water  discharge  of  under  water, 
— ^—  proof,  rendering  articles — patent, 
-^-^  in  boilers,  on  the  height  of 
-^-^  power,  report  of  committee  on 
Wax,  improved  sealing— 4>flrf«i/, 
Wheels,  bent  axles  and  dished 
■  for  locomotive  engines,  on 
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ADDRESSfik 


7b  the  Mmn^acturers  and  Meckaniea  q^  the  Untied  Statee* 

The  Committee  on  Premiums  and  Exhibitioat  of  the  *«  Franklin 
Institute  of  the  State  of  Pennsjlvania,  for  the  Promotion  of  the 
Mechanic  Arts/'  inform  the  manufacturers,  mechanics,  and  arti- 
zans  of  the  United  States,  that  the  seventh  exhibition  of  American 
manufactures  will  be  held  in  the  city  of  Philadelphia,  on  the  4th, 
5th,  6th,  and  7th  of  October,  1 83 1,  to  which  all  persons  are  inrited 
to  send  the  products  of  their  skill,  ingenuity,  and  industry. 

In  order  that  the  happy  results  which  have  attended  former 
exhibitions  may  be  secured  for  the  one  now  announced,  the  Com- 
mittee have  determined  to  pursue  the  same  system*  with  such 
modifications  as  increased  experience  leads  them  to  believe  will 
be  beneficial. 

The  annexed  regulations  have  been  adopted  for  the  occasion, 
and  to  these  the  Committee  invite  the  particular  attention  of  all 
who  wish  to  deposit  their  goods. 

It  will  be  seen  that  the  list  of  premiums  is  more  varied  and 
extensive  than  on  former  occasions.  This  measure  has  been 
adopted  with  a  hope  that  it  would  enlist  a  larger  share  of  public 
attention,  and  add  to  the  value  and  interest  of  the  exhibition. 
The  regulations  have  been  framed  to  secure  the  fullest  impartiality 
on  the  part  of  the  judges,  and,  it  is  hoped,  will  enable  the  Com- 
mittee to  accomplish  the  arduous  and  delicate  task  of  discrimina- 
tion, with  that  success  which  has  attended  the  e:i^rtions  of  their 
predecessors.  This  is  the  most  difficult,  and  perhaps  the  only  un- 
pleasant duty  attached  to  the  exhibitions.  But  the  liberal  confi- 
dence of  the  public,  as  well  as  the  good  sense  and  candour  of  the 
depositors,  have  hitherto  contributed  to  relieve  the  task  from  many 
of  its  asperities;  and  the  Committee  hope,  that  as  their  exertions 
will  be  equally  strenuous,  their  measures  will  be  viewed  with  the 
sttme  kindness  and  liberality. 

The  Institute  have  no  other  object  in  their  exhibitions,  than  the 

f)romotion  of  American  manufactures,  by  encouraging  and  stimu- 
ating  our  artizans,  by  creating  a  wholesome  competition  between 
those  employed  in  similar  branches^  and  by  arraying  together  all 
that  cam  contribute  to  remove  the  unfounded  prejudices  that  are 
entertained  against  American  manufactures. 

The  Committee  take  the  liberty  of  reminding  competitors  for 
premiums,  that  the  real  merit  of  otherwise  valuable  specimens  of 
aK  is  much  diminished  by  the  injudicious  introduction  of  heavy 
mouldings  and  carvings,  incongruous  forms  and  unharmoaioua 
colours.  Experience  proves  that  a  discerning  public  have  hitherto 
expressed  a  decided  preference  for  those  productions  which  com- 
bine simplicity  with  elegance. 


Digitized  by 


Google 


Whilst  it  is  desirable  that  such  artlcks  should  be  exhibited  as 
are  calculated  to  display  the  high  attainments  of  our  mechanics, 
and  vhich  manifest  the  utmost  skill  and  delicacy,  it  is  considered 
as  equally,  and,  indeed,  more  important,  that  those  vhich  are  of 
uniYersal  consumption,  and  which  are  manufactured  in  large 
quantities,  should  also  appear,  and  that  these  should  be  of  the 
kind  and  quality  which  are  ordinarily  made. 

WILLIAM  H.  KEATING,   "I  "§ 
SAMUEL  J.  ROBBINS, 
JAMES  RONALDSON, 
M-  W.  BALDWIN,-  ^^.^ 

FREDERICK  FRALEY,  Q^ 

JOSHUA  G.  HARKER, 
ALEXANDER  FERGUSON, 
J.  HENRY  BULKLEY. 
Published  by  order  of  the  Board  of  Managers. 

M.  D.  Lewis,  Chairman^ 
W.  Hamilton,  wf ciliary. 
^kiiaddphiaf  February  10,  1831. 
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REGUIiATIONS. 

1.  All  srtidet  intended  for  competition  most  be  deponted,  at^lates^  on  Mon- 
day, the  thitd  of  October,  at  twelve  o'clock,  (noon.) 

3.  The  judges  shall  be  appointed  on  the  twenty-atxth  of  September,  and  a 
fist  of  them  published  in  one  or  more  newspapers. 

3.  To  insure  perfect  impartiality,  the  Managers,  and  all  firms  or  partnerships 
in  which  Managers  are  interested,  shall  be  excluded  from  competition,  and  no 
Committee  shall  awMd  a  premium  or  compliment  to  any  of  its  member*. 

4.  No  premium  shall  be  awarded  for  an  article  that  has  receired  one  at  any 
other  public  eahibition;  and  none  can  receire  a  premium  that  ia  not  equal  in 
quality  to  the  best  articles  of  similar  manufacture,  presentedat  former  exhibitions. 

5.  Whenever  the  price  is  made  a  condition  of  premium,  the  makers  must 
engage  to  furnish  the  required  quantity  at  the  price  affixed. 

6.  Proof  of  origin  must  be  furnished,  if  required,  for  eveiy  specimen  offered 
lor  peemiun. 

7.  The  managers  reserve  to  themselves  the  privile^  of  withholdii^  a  pre- 
miam,  whenever  the  article  is  deemed  not  to  deserve  it. 

8.  Should  articles  of  extraordinazy  merit  be  presented,  the  managers  will 
with  pleasure  extend  premiums  to  them,  although  not  embraced  in  the  an- 
nexed list. 

9.  A  foil  report  of  the  premiuflda  awarded,  and  of  the  prindpal  goods  ex- 
hibited, as  well  as  a  catalogue  of  all  others,  ahidl  be  pubibhed  immediately 
after  the  exhibition.  The  reports  of  the  judges,  or  parts  of  them*  ahall  be  ap- 
pended to  the  general  report,  with  their  signatures. 

10.  All  goods  intended  for  competition,  must  be  accompanied  by  an  invoice 
stating  the  price. 

11.  Arrangements  will  be  made  to  exhibit  to  advantage  any  working  modds 
tkait  may  be  sent  in  for  exhibition,  and  the  managers  retpectfolly  invite  oontri- 
buttona  in  this  branch.  Experience  has  ahown  the  interest  which  the  public 
take  in  them;  and  the  managers  are  impressed  with  a  conviction  that  the  dis- 
play of  them  is  calculated  to  convey  usefol  information.  A  careful  and  com- 
petent superintendent  will  be  provided. 
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lilST  OF  PREMIUMS. 

1831. 

1.  To  the  person  who  shall  manufactore  in  the  United  States,  the 
greatest  quantity  of  iron  from  the  ore,  during  the  ^ear  ending  Sep- 
tember 1,  1831,  using  no  other  fuel  than  anthracite,  the  quantity 
not  to  be  less  than  twenty  tons.  A  Gold  Medal 

S.  To  the  person  who  shall  manufacture  in  the  United  States,  the 
greatest  quantity  of  iron  from  the  ore,  during  the  year  ending  Sep- 
tember 1, 1831,  using  no  other  fuel  than  the  bituminous  coal,  the 
quantity  not  to  be  less  than  twenty  tons.  A  Gold  Medal. 

3.  To  the  person  who  shall  invent  the  best  grate  or  stove  for  the 
consumption  of  anthracite  in  cooking  and  other  domestic  purposes, 
in  small  families,  one  hundred  dollars  and  A  SUver  Medal* 

The  grate  or  stove  must  be  better  and  cheaper  than  any  now 
in  use.  Its  price  must  be  under  fifteen  dollars,  and  the  maker  must 
obligate  himself  to  furnish  anv  required  number,  (not  exceeding 
fifty,)  at  the  same  price  and  of  et^nal  quality.  No  grate  or  stove 
shall  be  received  for  competition,  m  which  the  fumes  resulting  from 
the  combustion  of  the  anthracite  are  brought  into  contact  with  the 
food  to  be  cooked. 

4.  To  the  person  who  shall  invent  the  best  erate  or  stove  for  pur- 

nes  similar  to  the  preceding,  but  applicable  for  large  families, 
els,  &c.  Ji  Silver  Medal. 

The  conditions  to  be  the  same  as  in  the  above,  except  that  the 
price  is  not  limited,  but  the  cost  for  which  it  can  be  made  will  be 
taken  into  consideration  in  determining  the  merit  of  the  claims 
presented. 

5.  To  the  inventor  of  the  best  constructed  furnace  and  boiler, 
superior  to  any  now  in  use,  for  generating  steam,  with  anthracite, 

.^  Silver  Medal. 
Certificates  will  be  required  of  the  farnace  having  been  in  use 
some  time,  of  the  quantity  of  coal  consumed,  and  of  the  effect  pro- 
duced. 

6.  To  the  maker  of  the  best  mountain  barometer,  which  shall 
combine  portability  with  great  accuracy  and  durability.  The  scale 
to  be  divided  by  the  aid  of  a  vernier  into  at  least  the  two  thousandth 
part  of  an  inch;  with  thermometers  attached  to  the  instrument,  and 
divided  according  to  Fahrenheit's  scale,  at  least  into  degrees.    The 
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caie  for  encloun^  the  btrometer  in  travelling,  thonld  senre  as  a 
stand  for  it  when  in  use.  A  Silver  Mtdd. 

7.  To  the  maker  of  the  best  theodolite.  A  SUver  Medal. 
The  instrument  to  be  provided  With  an  achromatic  telescope, 

furnished  with  a  sun  shade,  reading  both  in  the  horizontal  and  ver- 
tical planes,  by  means  of  verniers  to  30  seconds.  The  horizontal 
circle  numbered  to  360^*  The  graduated  circles  or  arcs,  and  ver- 
niers, to  be  of  silver,  and  all  the  movements  bj  tangent  screws;  the 
instrument  to  be  provided  with  fixed  eje  glasses. 

The  principles  governing  the  construction,  the  results  from  ac- 
tual trial,  the  appropriateness  of  the  alloys,  the  propriety  in  the 
strenctb  of  the  dmerent  parts,  the  entire  weight  and  portablenesa, 
and  Uie  workmanship  generally  will  decide  the  premium  for  this 
instrument. 

8.  To  the  maker  of  the  best  level.  A  Silver  Medal. 
The  spirit  glass  to  be  about  8  inches  in  length,  with  an  erect 

achromatic  telescope  provided  with  a  sun  shade. 

The  considerations  governing  the  award  in  this  case  to  be  similar 
to  those  for  the  theodolite.  The  facilities  in  making  the  adjustment, 
and  their  permanency  being  ofprimary  importance  in  this  instrument, 
these  considerations  will  have  a  corresponding  influence  in  making 
the  award. 


9.  To  the  maker  of  the  best  surveyor's  compass.  Ji  Silver  Medal. 

The  needle  to  be  about  six  inches  in  length.  The  graduations  to  ex- 
tend to  half  degrees,  and  without  ^ny  apparatus  to  compensate  for  the 
variation.  The  compass  box  to  be  without  letters,  or  even  Htktjkur 
de  HSf  though  the  cardinal  points  should  be  represented  by  lines. 
The  instrument  to  be  provided  with  the  tripod  staff.  The  consider- 
ations determining  the  awards  for  the  theodolite  and  level  will  de- 
cide the  merits  of  this  instrument. 

10.  To  the  maker  of  the  best  levelling  staff.      A  SUver  Medal. 
The  staff  to  be  of  wood,  armed  with  shoes;  graduated  decimally, 

and  to  read  by  a  vernier  to  the  thousandth  part  of  a  foot;  the  least 
and  greatest  height  the  staff  is  capable  of  designating — the  wood  en- 
suring sufficient  strength  without  inconvenient  weight  and  liability 
to  warp----and  the  facility  and  accuracy  in  use  are  the  considerations 
which  will  govern  the  award  in  tliis  case. 

It  is  recommended  that  until  the  premiums  on  Nos.  7,  8,  9,  and 
10,  are  awarded,  the  makers'  names  be  omitted  from  the  instruments. 
Should  these  four  premiums  be  awarded  to  the  same  maker,  then, 
instead  of  giving  him  the  four  silver  medals,  he  shall  be  entitled  to 

.    /I  Gold  Medal. 

11.  To  the  maker  of  the  best  rifle  gun,  iron  mounted,  with  per- 
cussion lock  and  double  triggers,  to  carry  a  ball  of  from  25  to  35  to 
the  pound,  and  not  to  exceed  S20  in  price.  A  Silver  Medal. 
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t£.  T«  the  maker  of  the  best  rifle  gmi,  with  perctttnen  leek  end 
double  triggers,  to  carry  a  ball  of  from  50  to  7$  to  the  poind. 

Ji  Siher  Meded. 

No  limititioA  being  fixed  to  the  price  of  the  riffle  in  this  premiem, 
it  is  to  be  ^derstooo  that  in  the  award  of  it,  the  beauty  as  well  as 
the  excellence  of  the  workmanship  will  be  considered. 

Id.  To  (he  maker  of  the  best  doable  barreled  fowtHig  piece  with 
percussionJocks.  Ji  sXmr  MedaL 

14.  To  the  maker  of  the  best  oil  from  cotton  seed^  not  less  than 
one  hundred  gallons  to  be  made.  Ji  Stiver  MedaU 

15.  To  the  maker  of  the  best  vegetable  oil  that  will  answer  as  a 
substitate  for  olive  oil.  It  must  be  free  from  flavour.  Not  less 
than  one  hundred  gallons  to  be  snade.  d  SUvnr  M^dgL 

16*  To  the  manufacturer  of  the  the  best  mafsaric  tandle8»  not 
less  than  one  thousand  pounds  to  be  made.  3  Siiotr  MidaL 

IT.  To  the  manufacturer  of  the  best  specimens  of  isinglass  or  fish 
glue,  not  less  than  twenty  pounds  in  sheets  to  be  exhibited. 

A  Silver  Medal. 

18.  To  the  maker  of  the  best  ordinary  glue,  such  as  is  used  by 
cabinet  makers,  hatters,  bookbinders,  printers,  &c.  ^  Silver  Medat. 

The  premium  to  be  awarded  for  its  fitness  for  all  the  above  men- 
tioned purposes. 

19.  To  the  maker  of  the  best  white  vellum  quarto  post  paper, 
made  from  the  best  No.  1  domestic  rags,  weighing  not  less  than  8 
lbs.  per  ream.  Not  less  than  one  hundred  reams  to  be  made,  and 
ten  reams  to  be  exhibited.  Ji  Siher  Meded^ 

SO.  To  the  manufacturer  of  the  best  specimens  of  porcelain. 

Ji  SU0er  MedaL 
The  specimens  to  constitute  a  tea  set  of  not  less  than  seventy-two 

{nieces.  In  awarding  this  premium,  the  texture  of  the  ware,  its  co- 
our,  painting,  gilding,  and  the  elegance  and  tastefulness  of  the 
forms  will  be  taken  into  consideration. 

21.  To  the  manufacturer  of  the  best  dinner  set  of  blue  and  white 
China,  of  not  less  than  one  hundred  and  twenty  pieces. 

Jl  Siher  MedaL 
The  same  considerations  as  in  the  preceding  will  influence  the 
award  of  this  premium.^ 

22.  To  the  maker  of  the  best  and  most  extensive  variety  of  cut 
glass.  ^  Silver  Medal. 

In  awarding  this  premium,-  the  judges  will  determine  whether  the 

§lass  is  transparent  and  colourless,  free  from  flaws  or  air  bubUee-^ 
le  forms  tasteful  and  symmetric— the  cutting  re^lar  and  chaste^* 
and  the  specimens  combining  most  of  these  qualities  in  the  f;reatest 
variety  or  pieces,  shall  be  deemed  the  best. 

S3.  To  the  maker  of  the  best  constructed  lamp  for  illuminating 
the  streets  of  a  city.  ^  Silver  Medal. 
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£4.  To  the  maker  of  the  best  and  meet  ezte&HTt  Tariefy  of  man- 
tel, astral,  or  haii£;in^  lamps.  A  SJher  MML 

In  the  award  of  this  premiam^.dae  rqpurd  will  be  paid  to  the  can- 
airactkm  of  tiie  lamp  in  all  its  parts — ^to  proprie^  and.eleganoe  of 
form— and  to  the  excellence  of  the  workmanship  in  ever  j  respect* 

25.  To  the  maker  of  the  best  sideboard,  to  comlnne  nsefvlnesi 
u  well  as  beanty.  A  SOver  MedaL 

26.  To  the  maker  of  the  best  ladies'  catnnet  secretary  and  book 
case,  of  wood,  the  growth  or  produce  of  the  United  States. 

AS^erJUeiaL 

ST.  To  the  maker  of  the  beat  set  df  cabinet  churs  and  sofa  to 
match;  not  less  than  12  chairs  and  one  sofa  to  be  exhibited,  all  of 
wood  Ihe  growth  and  prodnce  of  the  United  States,  wf  SSlver  MedaL 

28.  To  the  apprentice  who  exhibits  the  best  specimen  of  his  own 
work  in  moiiisinr  and  tenoning  wood,  not  less  mm  12  mortises  and 
tenons  to  fit  tqgeUier,  also  six  veneerdl  colamns,  suitable  for  bnreans 
or  sideboards.  Ji  Silver  MedaL 

No  premium  will  be  awarded  for  the  cabinet  ware  unless  the  de- 

Si  be  chaste  and  elegant,  and  the  workmanship  equal  to  the  best 
ibited  on  former  occasions. 

.29.  For  the  best  cast  iron  hoUowware,  tinned  inside,  for  cnlinarj 
purposes,  to  be  equal  to  the  best  British  goods  of  the  same  desola- 
tion, not  less  than  one  dozen  pieces  to  be  exhibited. 

ASiber  MedaL 

$0.  For  the  best  bniss  battery  kettles,  equal  to  those  made  in 
Oreat  Britain,  not  less  than  one  dozen  to  be  exhibited. 

JSt  SUver  MedaL 

31.  For  the  best  bell  metal  kettles,  not  Usb  than  one  dozen  to  be 
exhibited.  Jl  Siher  MedaL 

32.  For  the  best  iron  wire  of  a9Sorted  numbers,  from  r  to  25,  not 
less  than  200  lbs.  to  be  exhibited.  Jl  Silver  Medd. 

S3.  For  the  best  brass  wire  of  assorted  numbers,  from  7  to  25, 
not  less  than  200  lbs.  to  be  exhibited.  d  Silver  Medal. 

34.  For  the  best  card  wire  of  assorted  numbers,  from  30  to  35, 
not  less  than  200  lbs.  to  be  exhibited.  Jl  Sib)er  Medd. 

35.  For  the  best  cast  steel  hand  and  paniiel  saws,  26  inches  long^ 
not  less  than  one  dozen  of  each  to  be  exhibited.   A  SUver  MedaL 

36.  For  the  best  cut  steel  iron  back  saws  assorted,  from  10  to  18 
inches  long,  not  less  than  two  dozen  to  be  exhibited. 

A  Wver  MedaL 

37.  For  the  best  tea  set  of  silrer  plated  goods.   A  SUv^  MedaL 

38.  For  the  best  set  of  table  cutlery,  to  consist  of  not  less  than 
51  pieces.  £  SUver  Medal. 
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39.  For  the  best  anyilSf  equal  to  the  mouse  hole  aDvils,  assorted 
from  1  to  2  cwt.  not  less  than  five  anvils  to  be  exhibited. 

.  A  SUver  MedaL 

40.  For  the  best  japanned  tea  trays,  the  japanning  to  be  done 
upon  American  sheet  iron^  not  less  than  six  trays  to  be  exhibited. 

Ji  Silver  Medal. 

41.  Fop  the  best  bar  iron,  from  £  to  5  inches  square,  and  round 
iron  from  2  to  5  inches  in  diameter,  not  less  than  5  tons  of  each  to 
be  made,  and  5  cwt  of  each  to  be  exhibited.         j9  Silver  MedaL 

42.  For  the  best  cast  steel  bf  assorted  sizes,  not  less  than  2  cwt. 
to  be  exhibited.  A  Silver  MedaL 

43.  For  the  best  sheet  iron,  equal  to  that  made  in  Russia,  not 
less  than  24  sheets  to  be  exhibited.     .  Jl  Silver  Medal. 

44.  For  the  best  cast  steel  files,  from  6  to  14  inches  in  length, 
one  dozen  of  each,  rough,  bastard  and  smooth  cut,  to  be  exhibited. 

A.  Silver  MedaL 

45.  For  the  best  smiths'  vices,  equal  to  those  known  bj  the  name 
of  tower  vices,  not  less  than  five  to  be  exhibited,  and  to  weigh  from 
30  to  80  lbs.  A  Silver  MedaL 

46.  For  the  best  trowels  for  the  use  of  stone  masons^  bricklayers, 
and  plasterers,  not  less  than  twelve  of  each  to  be  exhibited. 

A  Silver  MedaL 

47.  For  the  best  sample  of  drab  and  olive  ban^-up  cord  and  velve- 
teen, not  less  than  two  hundred  yards  to  be  exhibited. 

A  Silver  Medal. 

48.  For  the  .best  sample  of  green  and  red  canton  flannel,  not 
less  than  twenty-six  inches  wide,  and  two  hundred  yards  to  be  ex- 
hibited. A  Silver  Medal. 

49.  For  the  best  sample  of  white  canton  flannel,  twenty-six  inches 
wide,  not  less  than  two  hundred  yards  to  be  exhibited,  and  to  be 
superior  to  any.  before  offered.  A  Silver  Medal. 

50.  For  the  best  sample  of  |  cambric  muslin,  made  of  yarns  from 
number  forty  to  one  hundred  and  twenty,  not  less  than  five  pieces  of 
twelve  yards  each  to  be  exhibited.  A  Silver  Medal. 

51.  For  the  best  sample  of }  book  muslin,  made  of  yarns  from 
No.  one  hundred  to  two  hundred,  not  less  than  five  pieces,  of  ten 
yards  each,  to  be  exhibited.  A  Silver  Medal. 

52.  For  the  best  sample  of  plain  and  figured  laces  and  lace  veils, 
to  be  exclusively  of  American  manufacture.         A  Silver  MedaL 

53.  For  the  best  sample  of  furniture  chintz,  not  less  than  four 
colours,  and  not  less  than  five  pieces  of  twenty-eight  yards  each,  to 
be  exhibited.  A  Silver  Medal, 
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54.  For  the  beftt  sample  of  rich  chintz  pnntB,  for  ladies'  dresses,  not 
less  than  three  colours,  ayd  not  less  than  fire  pieces  of  twentj-ei||kit 
yards  each,  to  be  exhibited.  A  Silver  MedaL 

55.  For  the  best  sample  of  single  coloured  prints,  the  price  not  to 
exceed  eleven  and  a  half  cents  per  jard,  not  less  than  five  pieces,  of 
twenty  eight  yards  each,  to  be  exhibited.  Ji  Silver  MedaL 

56.  For  the  best  sample  of  single  or  two  coloured  prints,  the  price 
not  Co  exceed  fifteen  cents  per  yard,  not  less  than  five  pieces  of 
twenty-eight  yards  each,  to  be  exhibited.  Ji  Silver  MedaL 

57.  For  the  best  sample  of  two  blue  prints,  not  less  thsn  five  pieces 
of  twenty-eight  yards  each,  to  be  exhibited.  Ji  Stiver  Medal. 

58.  For  the  best  sample  of  printed  cotton  handkerchiefs,  not  less 
than  ten  dozen  to  be  .exhibited,  and  to  measure  square. 

M  Silver  MedaL 

Colours  of  all  printed  goods  to  be  permanent. 

59.  For  the  best  sample  of  plain  chintz  or  coloured  cambrics, 
some  of  which  to  be  pink,  liffht  blue,  green,  and  yellow,  not  less 
than  ten  pieces  to  be  exhibited.  A  Silver  Medak 

60.  For  the  best  sample  of  ^  fancy  eingham  in  imitation  of  the 
Scotch,  of  yarn  No.  45  or  upwards,  not  less  than  ten  pieces  of  stripes 
and  checks  of  equal  leogths,  to  be  exhibited.        A  Silver  Medal. 

61.  For  the  best  sample  of  indigo  blue  checks,  not  less  than  one 
hundred  and  fifty  yards  to  be  exhibited.  M  Silver  MedaL 

62.  For  the  best  sample  of  pantaloon  stuiSs  |  to  |^  wide,  all  cotton, 
or  cotton  and  wool,  not  less  tlian  two  hundred  yards  to  be  exhibited. 

Ji  Silver  Medal. 

63.  For  the  best  sample  of  ladies'  white  cotton  hose,  not  less  than 
five  dozen  to  be  exhibited,  and  to  be  put  up  as  well  as  the  imported 
article.  A  Silver  Medal. 

64.  For  the  best  sample  of  ladies'  black  worsted  hose,  not  less 
than  two  dozen  to  be  exhibited,  and  to  be  put  up  us  well  as  the  im- 
ported article.  jSt  Silver  Medal. 

Silks. 

65.  For  the  best  sample  of  sewing  silk,  blue,  black,  and  assorted 
colours,  not  less  than  five  pounds  of  sixteen  ounces  each,  to  be 
exhibited,  to  be  put  up  after  the  manner  of  the  Italian. 

Ji  Silver  MedaL 

66.  For  the  best  sample  of  silk  hosiery,  not  less  than  one  dozen 
to  be  exhibited.  ji  Silver  MedaL 

67.  For  the  best  sample  of  black  and  white  silk  gloves,  not  less 
than  one  dozen  pair  of  each  colour  to  be  exhibited. 

M  Silver  MedaL 
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68.  For  the  best  sample  of  printed  silk  pocket  handkerchiefs,  to 
measure  square*  not  less  than  three  pieces,  of  seven  handkerchiefs 
each,  to  be  exhibited.  A  Silver  Medal. 

N.  B.  The  material  and  manufacture  of  all  silk  goods  to, be 
ex<Jusive1j  American. 

69.  For  the  best  specimen  of  full  blue  satinett,  indigo  dye,  to 
measure  at  least  twenty-eight  inches  wide,  and  not  less  than  five 
pieces  to  be  exhibited.  Ji  Silver  Medal 

70.  For  the  best  specimen  of  fancy  mixed  satinett,  to  measure  at 
least  twenty-eight  inches  wide,  and  not  less  than  five  pieces  to  be 
exhibited.  A  Silver  Medal* 

71.  For  the  best  sample  of  satinett,  the  price  not  to  exceed  sixty- 
five  cents  per  yard,  and  not  less  than  five  pieces  of  diflferent  colours 
to  be  exhibited.  A  Silver  Medal. 

72.  For  the  best  sample  of  blue,  black,  and  fancy,  single  or 
double  milled  cassimeres,  all  to  be  permanent  colours,  not  less  than 
five  pieces  to  be  exhibited.  M  Silver  Medal 

73.  For  the  best  sample  of  superfine  blue  or  black  cloth,  perma- 
nent colours,  not  less  than  sixty  inches  wide,  and  exclusively  of 
American  manufacture.  M  Silver  Medal 

74.  For  the  best  sample  of  blue  cloth,  indigo  dye,  to  measure  not 
less  than  fifty-four  inches  wide,  price  not  to  exceed  three  dollars  per 
yard,  and  not  less  than  forty  yaras  to  be  exhibited. 

Jl  Silver  Medal 

75.  For  the  best  sample  of  fancy  coloured  cloth,  to  measure  not 
less  than  fifty-four  inches  wide,  and  not  less  than  forty  yards  to  be 
exhibited.  £  Silver  Medal. 

76.  For  the  best  sam[)le  of  milled  drab  cloth,  to  measure  not  less 
than  forty-five  inches  wide,  price  not  to  exceed  one  dollar  and  fifty 
cents  per  yard,  and  not  less  than  fifty  yards  to  be  exhibited. 

Jl  Silver  Medal 

77*  For  the  best  samples  of  red  and  green  baize,  not  less  than  one 
hundred  yards  to  be  exhibited.  Ji  Silver  Medal 

78.  For  the  best  sample  of  fine  white  gauze  flannel,  not  less  than 
three  pieces  of  forty-six  yards  each,  or  six  half  pieces  of  twenty- 
three  yards  each,  td  be  exhibited.  ^  Silver  Medal 

79.  For  the  best  sample  of  worsted  stuflfeoods,  coloured  or  black, 
not  less  than  one  hundred  and  twenty  yards  to  be  ejfhibited,  and  if 
bombazetts,  to  be  in  pieces  of  twenty-eight  yards  each. 

A  Silver  Medal. 

80.  For  the  best  sample  of  ingrain  carpeting,  thirty-six  inches 
wide,  not  less  than  sixty  yards  to  be  exhibited.    Ji  Silver  Medal 

8L  For  the  best  sample  of  Venetian  carpeting,  twenty-seven  or 
thirty-six  inches  wide,  not  less  than  sixty  yards  to  be  exhibited. 

A  Silver  Medal. 
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8d.  For  the  best  sample  of  Brussels  ctrpeting^  Dot  less  ttuLn  fvrtj 
ytrds  to  be  exhibited.  Jl.  Silver  Medal.  " 

8S.  For  the  best  sample  of  straw  bonnets,  if  superior  to  anj  be- 
fore exhibited.  jtf  <S»twr  McM. 

84.  For  the  best  sample  of  three  point  blankets,  in  imitatiob  of 
the  Mackinaw  biaokets,  to  measure  not  less  than  six  feet  six  inches 
long,  bj  fire  ieet  six  inches  wide,  to  weigh  at  least  eight  pounds 
six  ounces  per  pair,  two  pair  to  be  exhibited.       A  8iher  MedaL 

The  stripe  and  point  marks  to  be  clear  indigo  blue. 

85.  For  the  best  bed  blankets,  either  rose  or  whitnej,  to  measure 
at  least  V  wide,  by  V  long.  A  SUver  Medal 

86.  For  the  best  cotton  blankets,  at  least  twelve  pair  to  be  ex- 
hibited. A  SUver  MtdaL 

87.  To  the  manufacturer  of  the  best  specimen  of  linen  shirting, 
to  be  equal  to  the  Irish,  not  less  than  fifty  yards  to  be  exhibited. 

A  Silver  MedaL 

88.  For  the  best  specimen  of  leather  in  imitation  of  Rosua,  one 
dozen  skins  to  be  exhibited.  Jl  SUver  MedaL 

89.  To  the  manufacturer  of  the  best  plate  glass,  not  less  than 
fifty  square  feet  to  be  exhibited.  A  Silver  MedaL 
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